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Specifications 





1.8L engine 
General 
Type 
Displacement.. 
Bore 
Stroke 
Firing order 
Timing belt deflection 





Camshaft 
Lobe height 
Standard 







Exhaust... 
Endplay 
Journal-to-bearing (oil) clearance... 
Journal diameter 
Journal out-of-round limit 


Inline four-cylinder 
1.8 liter (1839 cc, 112.2 cubic inches) 


3.35 inches 
1-3-4-2 
‚ 1.8L engine 


0.35 to 0.45 inch 





1.736 inches 


1.756 inches FRONT 


2046.01-Haynes 


Cylinder location and distributor rotation 


1.7281 inches 

1.748 inches 

0.0028 to 0.0075 inch 
0.0014 to 0.0032 inch 
1.0213 to 1.022 inches 
0.002 inch 
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1.9L engine 

General 

Type Inline four-cylinder FRONT 
Displacement. 1.9 liters ёр @ © @ ri T 

Bore 3.23 inches Y 
Stroke 3.46 inches 1.9L engine 


Cylinder head and valve train 
Piston “squish” height dimension.................................................... 
Rocker'arm;ralio «iore t eei нн нз 
Valve lifters 
Diameter (standard)... ert deti и ЫЗ 
Clearance in bore 
Standard 7.4 ca eei eec recti te e E ЫНДЫН 
Service limit .. 
Roundness ............ 
Collapsed lifter gap .. РИА 
Lifter! bore diameter: oce cte e eter a нА 


Camshaft 
Camshaft bore inside diameter 
Standard. EpL 
[oci mec — 
Lobe lift 
ЖӨӨТ m ——Á— —— PP Ü 









Allowable lobe lift loss (all years) 
Theoretical valve lift (measured at valve end of rocker arm) 
Uum — 


Endplay 
Standa ө MC E 


Journal-to-bearing (oil) clearance.................................................... 
Runout limit 





Assembled gear face runout 
Girankshatt. ua Пыр здык ад-Дин рны йаа, 
Сапай uuu —— neni ai 


Torque specifications 


1.8L engine 
Camshatt:Seal plate bolt$:....... ote nn trennen 
Camshaft bearing cap bolts . 
Camshaft pulley bolt....... 
Crankshaft pulley bolts...... idis 
Crankshaft rear cover bolts............................................................. 
Cylindernhiead: Бе. uum rero eem ret s 
DipsticK.Draekeb БО ы ees ios roe ecrit e reor tees roe bus 
Engine mount fasteners 
Through-bolt and nut ... 
Mount-to-engine nuts ............... 
Transaxle support bracket bolts 
Transaxle upper mount bolts .... 
Transaxle upper mount nuts ..... 
Exhaust manifold head shield bolts 
Exhaust manifold nuts ............. 
Flywheel/driveplate bolts 
Intake manifold nuts ....... 
Oil pan drain plug .... 
Oil pump bolts ...... 
Oil screen bolts............ 



















Oil pan-to-transaxle bolts .. 
Oil cooler mounting nut ..... 
Timing belt pulley lock-bolt ... 
Timing belt cover bolts ............. 
Timing belt tensioner lock-bolt . а 
Valve Cover БОП. жыиындысы rtr tie etate 





1-3-4-2 2046.2A-Haynes| 


0.039 to 0.070 inch Cylinder and coil terminal locations 


1.65:1 
0.8740 to 0.8745 inch 


0.0009 to 0.0026 inch 
0.005 inch 

0.0005 inch 

0 to 0.177 inch 

0.8676 +/- 0.0006 inch 


1.8030 to 1.8040 inch 
1.8179 to 1.8189 inch 


0.240 inch 
0.245 inch 
0.005 inch 


0.468 inch 
0.405 inch 


0.0018 to 0.006 inch 

0.0078 inch 

0.0335 to 0.0835 inch 

0.005 inch (runout of center bearing relative to No. 1 and No. 5) 
0.003 inch 


0.026 inch 
0.011 inch 


Ft-Ibs (unless otherwise indicated) 


69 to 95 in-Ibs 
100 to 126 in-Ibs 
36 to 45 

109 to 152 in-Ibs 
69 to 95 in-Ibs 
56 to 60 

69 to 95 in-Ibs 


49 to 69 
54 to 76 
41 to 59 
32 to 45 
49 to 69 
69 to 95 in-Ibs 
28 to 34 
71 to 76 
14to 19 
See Chapter 1 
14to 19 
69 to 95 in-Ibs 
69 to 95 in-Ibs 
27 to 38 
22 to 29 
80 to 87 
69 to 95 in-Ibs 
27 to 38 
43 to 78 in-lbs 
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1.9L engine 
Camshaft Sprocket Bollicine u. uu u rir kin AN qay 70 to 85 
Camshaft thrust plate-to-head bolts = 6to 9 
Crankshaft damper bolt................... essent ne 81 to 96 
Oylinder head bolts 
Mp —ÁÁ———ÓÁÉÁÉ E 30 to 44 
cp ———— ÁO Loosen two turns 
Step 3 44 
Sor rc —— Tighten 1/4 turn from Step 3 
SHEDS MM Tighten 1/4 turn from Step 4 
Exhaust manifold bolts/nuts .. 16 to 19 
Flywheel/driveplate bolts................ 54 to 67 ` 
Intake manifold nuts ....................... 12 to 15 
Oil pan drain plug ........ See Chapter 1 
Oil pan to block bolts ........................ 15 to 22 
Oil pan to transaxle bolts................... 30 to 40 
Oil pump to block bolts ..... 150 in-Ibs 
Oil screen bolts..................... eese 100 in-Ibs 
Rocker arm bolt............................. 17 to 22 
Valve cover bolts................................ 50 to 100 in-Ibs 
Timing belt tensioner attaching bolt .. 17 to 22 
Timing belt cover bolts ................. sn 80 in-Ibs 





A U LLLLLLLLL ———— 


1 General information 


A ———————-—————--———_ 


This Part of Chapter 2 is devoted to in-vehicle repair procedures 
for the engine. All information concerning engine removal and installa- 
tion and engine block and cylinder head overhaul can be found in 
Chapter 2B. ç 

The following repair procedures are based on the assumption 
that the engine is installed in the vehicle. If the engine has been re- 
moved from the vehicle and mounted on a stand, many of the steps 
outlined in this Part of Chapter 2 will not apply. 

The Specifications included in this Part of Chapter 2 apply only to 
the procedures contained in this Part. Chapter 2B contains the Speci- 
fications necessary for cylinder head and engine block rebuilding. 


— —  .. . L... 


2 Repair operations possible with the engine in the vehicle 


M M —— 


Many major repair operations can be accomplished without re- 
moving the engine from the vehicle. 

Clean the engine compartment and the exterior of the engine with 
some type of degreaser before any work is done. It will make the job 
easier and help keep dirt out of the internal areas of the engine. 

Depending on the components involved, it may be helpful to re- 
move the hood to improve access to the engine as repairs are per- 
formed (see Chapter 11 if necessary). Cover the fenders to prevent 
damage to the paint. Special pads are available, but an old bedspread 
or blanket will also work. 

If vacuum, exhaust, oil or coolant leaks develop, indicating a need 
for gasket or seal replacement, the repairs can generally be made with 
the engine in the vehicle. The intake and exhaust manifold gaskets, tim- 
ing cover gasket, oil pan gasket, crankshaft oil seals and cylinder head 
gasket are all accessible with the engine in place. 

Exterior engine components, such as the intake and exhaust 
manifolds, the oil pan, the water pump, the starter motor, the alterna- 
tor, the distributor (if equipped) and the fuel system components can 
be removed for repair with the engine in place. 

Since the cylinder head can be removed without pulling the en- 
gine, valve component servicing can also be accomplished with the 
engine in the vehicle. Replacement of the timing belt is also possible 
with the engine in the vehicle. 

In extreme cases caused by a lack of necessary equipment, re- 
pair or replacement of piston rings, pistons, connecting rods and rod 
bearings is possible with the engine in the vehicle. However, this prac- 
tice is not recommended because of the cleaning and preparation 
work that must be done to the components involved. 





3 Тор Dead Center (TDC) for number one piston - locating 





1 Top Dead Center (TDC) is the highest point in the cylinder that 
each piston reaches as it travels up-and-down when the crankshaft 
turns. Each piston reaches TDC on the compression stroke and again 
on the exhaust stroke, but TDC generally refers to piston position on 
the compression stroke. 

2 Positioning the piston(s) at TDC is an essential part of many pro- 
cedures such as rocker arm removal, camshaft and timing belt re- 
moval and distributor removal. 

3 Before beginning this procedure, be sure to place the transaxle in 
Neutral and apply the parking brake or block the rear wheels. Also, 
disable the ignition system by detaching the coil wire from the center 
terminal of the distributor cap and grounding it on the block with a 
jumper wire (1.8L engine models) or disconnecting all four spark plug 
wires from the plugs and grounding them on the engine using jumper 
wires with alligator clips (1.9L engine models). On all models, remove 
the spark plugs (see Chapter 1). 

4  Inorder to bring any piston to TDC, the crankshaft must be turned 
using one of the methods outlined below. When looking at the drivebelt 
end of the engine, normal crankshaft rotation is clockwise. 

a) The preferred method is to turn the crankshaft with a socket and 
ratchet attached to the bolt threaded into the front of the 
crankshaft. 

b) A remote starter switch, which may save some time, can also be 
used. Follow the instructions included with the switch. Once the 
piston is close to TDC, use a socket and ratchet as described in 
the previous paragraph. 

c) If an assistant is available to turn the ignition switch to the Start 
position in short bursts, you can get the piston close to TDC with- 
out a remote starter switch. Make sure your assistant is out of the 
vehicle, away from the ignition switch, then use a socket and 
ratchet as described above to complete the procedure. 


1.8L engine 

Refer to illustration 3.8 

Note: The following procedure is based on the assumption that the 
distributor is correctly installed. If you are trying to locate TDC to install 
the distributor correctly, piston position must be determined by feeling 
for compression at the number one spark plug hole, then aligning the 
ignition timing marks as described in Step 8. 

5 Моїе the position of the terminal for the number one spark plug 
wire on the distributor cap (see illustration 25.8 in Chapter 1). 3 
6 Use a felt-tip pen or chalk to make a mark on the distributor body 
directly under the terminal. 

7 Detach the cap from the distributor and set it aside (see Chap- 
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TIMING 

MARK 
CRANKSHAFT 
PULLEY 


3.8 On 1.8L engines, align the timing mark with the “T” on the 
timing plate 





3.12b VR sensor (called VRS here) location on 1.9L engines 


ter 1 if necessary). 

8 Тит {һе crankshaft (see Paragraph 4 above) until the notch in the 
crankshaft pulley is aligned with the “Т” on the timing plate (located at 
the front of the engine) (see illustration). 

9 Look atthe distributor rotor - it should be pointing directly at the 
mark you made on the distributor body. 

10 If the rotor is 180-degrees off, the number one piston is at TDC 
on the exhaust stroke. 

' 11 To get the piston to TDC on the compression stroke, turn the 
crankshaft one complete turn (360-degrees) clockwise. The rotor 
should now be pointing at the mark on the distributor. When the rotor 
is pointing at the number one spark plug wire terminal in the distributor 
cap and the ignition timing marks are aligned, the number one piston 
is at TDC on the compression stroke. 


1.9L engine 

Refer to illustrations 3.12a and 3.12b 

Note: The 1.9L engine is not equipped with a distributor. Piston posi- 
tion must be determined by feeling for compression at the number one 
spark plug hole, then aligning the ignition timing marks as described in 
Step 12. 

12 The crankshaft pulley has 35 teeth, evenly spaced every 10-de- 
grees around the pulley, and a gap where a 36th tooth would be. The 
gap is located at 90-degrees before top dead center (BTDC) (see il- 
lustration). Turn the crankshaft (see Paragraph 4 above) until you feel 










ENGINE AT 90° BTDC 
WHEN THE 

MISSING TOOTH 

IS ALIGNED WITH 


VR 
SENSOR 


3.12a On 1.9L engines, align the ninth tooth from the missing 
tooth with the VR sensor 





TAPPET 
COLLAPSER 
T81P-6500-A 


CHECK COLLAPSED 
TAPPET CLEARANCE 
USING A FEELER 





4.4 Use this special Ford tool, or its equivalent, to put pressure 
against each lifter (tappet) and collapse it completely, then 
measure the clearance between the valve tip and the rocker arm 





compression at the number one spark plug hole, then turn it slowly un- 
til the ninth tooth from the missing tooth is aligned with the variable re- 
luctance (VR) sensor (see illustration). Note: /f the valve cover is re- 
moved, you can verify the number one piston is at TDC by checking 
the number one cylinder rocker arms - they should feel slightly loose 
and not be putting any pressure on the valves (the valve springs should 
not be compressed). 


All models 


13 After the number one piston has been positioned at TDC on the 
compression stroke, TDC for any of the remaining pistons can be lo- 
cated by turning the crankshaft and following the firing order. On 1.8L 
engines only, mark the remaining spark plug wire terminal locations on 
the distributor body just like you did for the number one terminal, then 
number the marks to correspond with the cylinder numbers. As you 
turn the crankshaft, the rotor will also turn. When it's pointing directly 
at one of the marks on the distributor, the piston for that particular 
cylinder is at TDC on the compression stroke. On 1.9L engines, make 
a mark 180-degrees (18 teeth on the crankshaft pulley) from the TDC 
position. Rotate the crankshaft 180-degrees to set the next cylinder in 
the firing order (1-3-4-2) at TDC. For example, rotating the crankshaft 
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TIMING 
BELT 


TIMING BELT 
UPPER COVER 


TIMING BELT 
TIMING BELT 
LOWER COVER 


CRANKSHAFT 
PULLEY GUIDE 
PLATE 

















POWER STEERING AND 
АЈС DRIVE BELT 


SPARK 


TIMING PLUG 


BELT 
TENSIONER 


CAMSHAFT 
PULLEYS 


TENSIONER 
SPRING 


IDLER 


TIMING 
BELT 
PULLEY 


WATER PUMP 
PULLEY 


TIMING BELT 

TIMING BELT INNER GUIDE PLATE 
TIMING BELT OUTER GUIDE PLATE 
CRANKSHAFT PULLEY 


ALTERNATOR DRIVE BELT 


5.1a Timing belt cover and pulley details 
(1.8L engine) 





180-degrees clockwise from the number one TDC position will set the 
number three piston at TDC. Rotating the crankshaft another 180-de- 
grees clockwise (back to where it was for number one) will set the 
number four piston at ТОС, etc. 





4 Hydraulic valve lifter clearance (1.9L engine) - checking 





Refer to illustration 4.4 

Caution: Be sure to perform this procedure after a valve job or when- 
ever the camshaft, rocker arms or rocker arm supports (fulcrums) are 
replaced. Insufficient clearance can cause the valves to remain open all 
the time, resulting in rough running and expensive engine damage. 
Also, excessive clearance (usually caused by worn components) can 
result in noise in the valve cover area (clattering) and reduced engine 
performance. 

1  Thevalve stem-to-rocker arm clearance must be within specifica- 
tion with the valve lifter completely collapsed. 

2  Tocheckthe clearance, crank the engine with the ignition off until 
the number one cylinder is at Top Dead Center (TDC) on the compres- 
sion stoke. With the spark plug removed and your finger over the hole, 
the compression can be felt. 

3 Mark the crankshaft pulley with chalk or white paint at TDC and 
180 degrees opposite (see Section 3). 

4 The hydraulic lifter should be slowly bled down until it is com- 
pletely collapsed as described in Steps 5, 6 and 7 (see illustration). If 
the clearance is insufficient, check with an automotive machine shop 
to determine the best way to solve the problem (usually, resurfacing 
the valve stem(s) and/or replacing the valve(s) and/or valve seat(s) are 


the options available). If the clearance is excessive, check the follow- 
ing components for wear: 
a) Rocker arms 
b) Rocker arm supports (fulcrums) 
c) Hydraulic lifters 
d) Valve tips 
e) Camshaft lobes 
5 With the number one piston at TDC on the compression stroke, 
check the following valves: 
No. 1 intake, No. 1 exhaust 
No. 2 intake 
6 Rotate the crankshaft clockwise 180-degrees and check the fol- 
lowing valves: 
No. 3 intake, No. 3 exhaust 
7 Rotate the pulley clockwise 180-degrees (back to the original po- 
sition) and check the following valves: 
No. 4 intake No. 4 exhaust 
No. 2 exhaust 





5 Timing belt - removal, inspection and installation 





1.8L engine 
Refer to illustrations 5.1a, 5.1b, 5.8a, 5.8b, 5.10a, 5.10b, 5.13a, 5.13b, 
5.13c, 5.19 and 5.22 


Removal 


1 Remove the timing belt upper cover screws, then lift off the cover 
and gasket (see illustrations). 
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TIMING 
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COVER COVER 





5.1b Unbolt the upper timing belt cover from the engine 
(1.8L engine) 








ee 
LL 
CRANKSHAFT 
GUIDE 
PLATE PULLEY 


5.8a Remove four small bolts (not the large center bolt) from the 
crankshaft pulley . . . 











TIMING 
BELT INNER 
GUIDE PLATE 
CRANKSHAFT 
PULLEY = 
Hae 
TIMING BELT 
J PULLEY 
i a 
ELT OUT 
CRANKSHAFT BEIT OUTER: 


PULLEY GUIDE PLATE 


5.8b ... then remove the pulley guide plate, pulley, and timing 
belt outer and inner guide plates (1.8L engine) 


TIMING 
MARKS 





PULLEY 


5.10b ... and the crankshaft pulley mark with the mark on the 
cylinder block (1.8L engine) 


2 Loosen the water pump pulley bolts, but don’t remove them yet. 
3 Remove the alternator/water pump drivebelt (see Chapter 1). 

4  Unbolt and remove the water pump pulley. 

Securely block the rear wheels so the vehicle can’t roll. Loosen 
the lug nuts on the right front wheel. Jack up the front end and place it 
securely on jackstands, then remove the lug nuts and the right front 
wheel. 


ол 


SEAL PLATE 
ALIGNMENT MARKS 





CAMSHAFT 
PULLEY 
TIMING 
MARKS 


5.10a Align the camshaft pulley marks with the marks on the 
seal plates... 


6 Remove the upper and lower splash shield on the passenger 
side. i 

7 | Remove the air conditioning and power steering drivebelt (models 
so equipped) (see Chapter 1). š 

8 Unboltthe crankshaft pulley (see illustration). Remove the pul- 
ley, its guide plate, and the timing belt guide plates (see illustration). 
9  Unbolt the middle and lower timing belt covers, then lift off the 
covers and gaskets (see illustration 5.1a). 

10 Turn the crankshaft pulley as described in Section 3 to align the 
timing marks on the camshaft pulleys with the marks on the seal plates 
(see illustration) and the mark on the crankshaft pulley with the mark 
on the engine block (see illustration). 

11 If you’re planning to reuse the timing belt, use chalk or paint to 
mark an arrow on the belt indicating direction of rotation (clockwise, 
viewed from the timing belt end of the engine). Also make match 
marks on the belt and the camshaft pulleys. If you're going to install a 
new belt, note whether the teeth on the old one are squared off or 
rounded. Be sure the new belt has the same type of teeth (see illus- 
tration 5.35). 

12 Loosen the timing belt tensioner lock-bolt (see illustration 5.1a) 
to release tension on the belt. Lift the belt off the pulleys and remove 
it. 
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5.13a Check the timing belt for cracked or missing teeth 





5.13b If the belt is cracked or worn, check the pulleys for nicks 
and burrs 





209938 


5.13c Wear on one side of the belt indicates pulley misalignment 
problems 





DEFLECTION 
CHECKING 
POINT 





5.22 Check timing belt deflection midway between the camshaft 
pulleys (1.8L engine) 





Inspection 

18 Rotate the tensioner and idler pulleys by hand and move them 
side-to-side, checking for bearing play and rough rotation. Next, in- 
spect the timing belt for wear (especially on the thrust side of the 
teeth), cracks, splits, fraying and oil contamination (see illustrations). 
Replace the belt if any of these conditions exist. Note: Considering the 
amount of work required to remove the timing belt, and also consider- 
ing the expensive engine damage that may occur if the timing belt 
breaks, we recommend replacing the timing belt whenever it is re- 
moved, even if it looks to be in fairly good condition. 


Installation 

14 Push or pry the timing belt tensioner all the way to the left so the 
spring is extended, then tighten its lock-bolt. 

15 Make sure the crankshaft and camshaft pulley alignment marks 
are aligned correctly (see illustrations 5.10a and 5.10b). 

16. Install the timing belt on the pulleys. If you're reusing the old belt, 
align the match marks on the belt and pulleys and make sure the di- 
rectional arrow made in Step 11 points in the proper direction. 

17 Loosen the tensioner lock-bolt, push the tensioner against the 









TIMING 
BELT 
PULLEY 





TENSION 
SET MARK 


5.19 Align the timing belt pulley mark with the tension set mark 
(at the 10 o’clock position) (1.8L engine) 





belt to tighten it and tighten the lock-bolt. 

18 Turn the crankshaft exactly two full turns clockwise and make 
sure the timing marks on the camshaft and crankshaft pulleys still 
align. If they don’t, remove the timing belt and start the procedure 
over. Caution: /f you feel resistance while turning the crankshaft, the 
valves are probably hitting the pistons because the timing is not cor- 
rect. Do not force the crankshaft or you'll bend the valves. Remove the 
timing belt and go back to Step 14. 

19 Turn the crankshaft 1-5/6 turns clockwise, so the tension setting 
mark aligns with the crankshaft timing belt pulley mark (see illustra- 
tion). 

20 Loosen the tensioner lock-bolt, press the tensioner against the 
timing belt so it is taut, then tighten the lock-bolt to the torque listed in 
this Chapter's Specifications. 

21 Turn the crankshaft 2-1/6 turns clockwise, so the camshaft pulley 
marks align with those on the seal plates and the crankshaft pulley 
mark aligns with the mark cylinder block. 

22 Press on the timing belt midway between the camshaft pulleys 
with 22 1р force and measure how far the belt deflects (see illustra- 
tion). If not within the range listed in this Chapter’s Specifications, 
loosen the tensioner lock-bolt and move the tensioner to adjust it. 

23 Once timing belt tension is correctly set, turn the crankshaft ex- 
actly two full turns clockwise and make sure the camshaft and 
crankshaft pulley marks still align. 

24 The remainder of installation is the reverse of the removal steps. 


1.9L engine 
Refer to illustrations 5.26, 5.27a through 5.27e, 5.28a, 5.28b, 5.28c, 
5.29a, 5.29b, 5.33 and 5.35 


Removal and inspection 

25 Disconnect the negative cable from the battery. 

26 Remove the accessory drivebelt (see Chapter 1). Remove the 
drivebelt tensioner center bolt and remove the tensioner (see illustra- 
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5.26 The drivebelt tensioner is secured by a single mounting bolt 5.27a Remove the bolts (arrows) that secure the air conditioning 
and comes off as an assembly (1.9L engine) hose retainers to the alternator bracket... 








а. E E m 


5.27b ...then, with a pointed tool, undo the tie wraps that secure 5.27c ...remove the timing belt cover nuts (arrows)... 
the wiring harness and air conditioning hose together . . . 





FRONT OF ENGINE 





i * p X cS 
. . pull back the air conditioning hose, slide the cover off 
the studs and lift it out (1.9L engine) 





5.27d . 


tion). 

27 ` Remove the timing belt cover (see illustrations). Note: /t may be 
necessary to remove the engine mount to get the cover out. If so, sup- . 
port the engine under the oil pan with a jack and block of wood and re- 
fer to Section 19 for engine mount details. 

28 Use a socket and breaker bar on the crankshaft damper bolt (see 
illustration 5.33) and rotate the engine clockwise until the timing mark 
on the camshaft pulley is aligned with the one on the cylinder head 
and the crankshaft pulley mark is aligned with the TDC mark on the oil 
pump housing (see illustrations). 

29 Loosen the belt tensioner bolt, pry the tensioner to one side and 
retighten the bolt to hold the tensioner in position (see illustrations). 
30 Remove the spark plugs (see Chapter 1). 1 Studs (thread round- 2 Timing belt cover 
31 Securely block the rear wheels so the vehicle can't roll. Jack up shouldered end into З Cover nut 

the front end and place it securely on jackstands, then remove the the engine) 











5.27e Timing belt cover details (1.9L engine) 
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INSTALLED TIMING BELT LOCATION OF 
WAY: 


CYLINDER HEAD 
TIMING MARK 


"CAM SPROCKET 
TIMING POINTER 
















TENSIONER” ` 


| 





TENSIONER [CHECK TENSION 
ATTACHING HERE 
BOLT 
a OIL PUMP 
WATER PUMP | TIMING MARK 
ull ^ _ CRANK SPROCKET 
BEUTTIMING” <7 TIMING POINTER 





ERANKSHAFT A 5.28b Align the mark on the crankshaft рой with the notch in 
the oil pump housing. . 


CRANKSHAFT AT T.D.C. (CRANK 
SPROCKET 

TIMING POINTER ALIGNED WITH 
OIL PUMP 

TIMING MARK AND CAMSHAFT 
SPROCKET TIMING POINTER ALIGN- 
ED WITH CYLINDER HEAD TIMING 
MARK). 


5.28a Timing belt alignment details (1.9L engine) 





5.28c ...and the mark on the camshaft sprocket with the mark 
on the cylinder head (1.9L engine) 





5.33 Wedge the flywheel or driveplate ring gear to keep the 
crankshaft from turning, then remove the damper bolt with a 
socket and breaker bar (1.9L engine) 


splash shield from the passenger's side of the vehicle. 
32 Remove the flywheel/driveplate inspection cover. 
33 Wedge a large screwdriver or similar tool into the iatis dee 








5.29b .. . and pry the tensioner to the left to loosen the belt and plate ring gear teeth to keep the crankshaft from turning. Remove the 
retighten the bolt (if you plan to reuse the belt, be sure to pad it at crankshaft damper bolt (see illustration), then remove the damper. 
the points where the prybar or screwdriver contacts it (arrows) 34 Remove the timing belt. 


(1.9L engine) 35 If you’re installing a new belt, be sure it’s the correct type. Belts 
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5.35 The timing belt may have squared or rounded teeth - if you 
replace the belt, be sure to use the same type that’s on the engine 


VALVE COVER 
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6.7a Valve cover details (1.9L engine) 





with squared and rounded teeth are used in production (see illustra- 
tion). The two types are not interchangeable. Inspect the belt and idler 
pulley, as described in Step 13 above. Also, check the water pump 
(see Chapter 3) and replace it, if necéssary. 


Installation 

36 Starting at the crankshaft, install a new belt in a counterclockwise 
direction over the pulleys. Be sure to keep the belt span from the 
crankshaft to the camshaft tight while installing it over the remaining 
pulleys. 

37  Loosen the belt tensioner attaching bolts so the tensioner snaps 
into place against the belt. М 

38 Install the crankshaft damper and bolt and tighten it to the torque 
listed in this Chapter's Specifications. 

39 Rotate the crankshaft two complete revolutions clockwise and 
stop on the second revolution at the point where the crankshaft 
sprocket returns to the TDC position (see illustration 5.28b). Verify 
that the camshaft sprocket is also at TDC (see illustration 5.28c). If it 
isn’t, the belt has jumped a tooth and the installation procedure will 
have to be done over. 

40 Tighten the tensioner attaching bolt to the torque listed in this 
Chapter’s Specifications. 

41 The remainder of installation is the reverse of the removal steps. 
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6.7b Three bolts (arrows) secure the valve cover оп 1.9L engines 





6 Valve cover - removal and installation 





1.8L engine 

Refer to illustration 6.3 

1 Detach the spark plug wires from the wire loom and position 
them out of the way. 

2 Disconnect the vacuum hoses from the valve cover. 

3 Remove the valve cover bolts, then lift off the cover and gasket 
(see illustration). If the cover is stuck, bump it lightly with a rubber 
mallet to break the gasket seal. 

4 Installation is the reverse of the removal steps. Clean the gasket 
surfaces on the cylinder head and valve cover carefully using a 
scraper, if necessary. Caution: Be extremely careful when scraping, 
since the cylinder head and valve cover are made of aluminum that can 
easily be gouged or scratched, which will lead to oil leaks. Aerosol gas- 
ket removal compounds are available at many auto parts stores and 
may be helpful. After all gasket material is removed, wipe the gasket 
surfaces with lacquer thinner or acetone. Use a new gasket and tighten 
the cover bolts evenly to the torque listed in this Chapter’s Specifica- 
tions. 


1.9L engine 

Refer to illustrations 6.7a and 6.7b 

5 Disconnect the PCV hose from the valve cover. 

6 Detach both spark plug wire looms from the valve cover and po- 
sition them out of the way. 

7 -Remove the valve cover bolts, then lift off the cover and gasket 
(see illustrations). If the cover is stuck, bump it lightly with a rubber 
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7.3 Hold each camshaft in turn with a wrench on the flat designed 
for the purpose and remove the camshaft pulley bolt with a 
socket and breaker bar (1.8L engine) 


CAM SEAL 
PROTECTOR 
T90-6256-AH 


CAM SEAL CAMSHAFT 


REPLACER OIL SEAL 
T90P-6256-BH 





7.7 Mf you don't have the special installation tools shown here, 
carefully drive the new seals into position with a socket the same 
diameter as the outer edge of the seal (1.8L engine) 





mallet to break the gasket seal. 

8 Installation is the reverse of the removal steps. Make sure the 
gasket surfaces on the cylinder head and valve cover are perfectly 
clean (wiping them with a rag soaked in lacquer thinner or acetone 
may help). Press the new gasket firmly into the groove in the valve 
cover (don't use any sealant on the gasket). Tighten the cover bolts 
evenly to the torque listed in this Chapter's Specifications. 





7 Camshaft oil seal(s) - replacement 

epee ie ш ыы eee ee ere ieee rA ue ты ышы шы 
1.8L engine models 

Refer to illustrations 7.3, 7.5 and 7.7 

1 Remove the timing belt (see Section 5). 
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LOCKNUT PIN 
REMOVER CAMSHAFT 
T78P-3504-N OIL SEAL 





7.5 If you don't have a small slide hammer like the one shown 

here, punch two holes in the seal 180-degrees apart, thread a 

sheet metal screw into each hole and pull on the screws with 
pliers to remove the seals (1.8L engine) 





CAMSHAFT SEAL 
REPLACER 
T81P-6292-A 





7.14 Installing the camshaft oil seal (1.9L engine) - if the special 
Ford tool (shown here) is not available, try using a large socket 





2 Remove the valve cover (see Section 6). 

3 Hold each camshaft in turn with a wrench on the flat section and 
remove the pulley bolt (see illustration). 

4  Unbolt the seal plate from the engine and take it off. 

5 Remove the seals with a small slide hammer (tool number T78P- 
3504-N) or equivalent if available (see illustration). If you don't have 
the special tool, punch holes in opposite sides of the seal with a sharp 
tool such as an awl, then thread sheet metal screws into the holes and 
pull on them with pliers to pull the seal out. 

6 Clean all residue from the seal mounting area. 

7 Coat the lip of a new seal with clean engine oil. Install the seal 
with a special installation tool (T90-6256-AH and T90P-6256-BH) or 
equivalent if available (see illustration). If you don't have the special 
tools, carefully drive the seal into position with a socket with the same 
outside diameter as the outer edge of the seal. 

8  Theremainder of installation is the reverse of the removal steps. 


1.9L engine models 

Refer to illustration 7.14 

9  Disconnect the negative cable from the battery. 

10 Remove the accessory drivebelt (see Chapter 1). 

11 Remove the engine timing belt (see Section 5). 

12. Insert a suitable bar through the camshaft pulley to lock it, re- 
move the retaining bolt and withdraw the sprocket. 

13 Using a suitable hooked tool, pry the seal out. 

14 Apply a light coat of clean engine oil to the lip of the new seal. 
Place the seal in place and draw it into position, using a long bolt the 
same thread size as the pulley bolt and a suitable spacer piece such 
as a large socket (see illustration). 
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‚ 8.7 Camshaft bearing cap LOOSENING sequence (1.8L engine) 





8.13 Measuring the cam lobe height - on 1.8L engines, compare 
this measurement to this Chapter's Specifications - on 1.9L 
engines, you must subtract the base circle measurement from 
this measurement before comparing it to the specifications 
(see Step 36) 





DIAL INDICATOR 
TOOL-4201-C 


CAMSHAFT 





8.14 Measure camshaft endplay with a dial indicator (1.8L engine) 


HEAD 





8.15 Camshaft bearing cap TIGHTENING sequence (1.8L engine) 





15 Reinstall the sprocket and tighten the bolt to the torque listed in 
this Chapter's Specifications. 
16 The remainder of installation is the reverse of the removal steps. 





8  Camshaft(s), lifters and rocker arms - removal, inspection 
and installation 





1.8L engine 


Removal 

Refer to illustrations 8.7, 8.13, 8.14, 8.15 and 8.20 

Disconnect the negative cable from the battery. 

Remove the drivebelts (see Chapter 1). 

Remove the distributor (see Chapter 5). 

Remove the timing belt (see Section 5). 

Remove the valve cover (see Section 6). 

Remove the camshaft seal plate (see Section 7). 

Loosen the camshaft bearing cap bolts evenly in the specified se- 
quence (see illustration). Lift the caps off and arrange them in order 
on a clean surface. The caps are numbered and have arrows to indi- 
cate the correct direction of installation. 

8 Lift out the camshafts and oil seals. Be sure to mark the 
camshafts so they can be reinstalled in their original locations. 

9 Make alignment marks on the lifters and cylinder head so the 
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8.20 Apply a thin layer of silicone sealant to the points shown 
(1.8L engine) 





lifters can be reinstalled in their original orientation. Pull the lifters out 
of the head and place them in a holder to keep them in order so they 
can be returned to their original bores. 


Inspection 
10 Hold the lifter in one hand and try to press in on the plunger. If it 
moves, replace the lifter. 
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11 Check each lifter for wear on the camshaft contact surface and 
cylinder head contact surface. Replace worn lifters. 

12 Inspect the camshaft for wear, particularly on the lobes. Look for 
places where the hardened surface of the lobe is flaking off, scored or 
showing excessive wear. Replace the camshaft if any of these condi- 
tions exist. Pitting isn’t cause for replacement unless it occurs at the 
toe (the highest point of the cam lobe). 

13 Using a micrometer, measure the camshaft bearing journals (the 
raised round areas). Compare your measurements with this Chapter’s 
Specifications. If the measurements are out of specification, replace 
the camshaft. Also measure the cam lobe heights on the camshafts 
and compare them to this Chapter’s Specifications (see illustration). 
14 Lay the camshaft in its journals and set up a dial indicator to 
measure endplay (see illustration). Move the camshaft back and forth 
against the indicator pointer and compare the reading with that listed 
in this Chapter’s Specifications. If it’s excessive, replace the cylinder 
head or camshaft, whichever is worn. 

15 Place both camshafts in their journals. Cut a piece of plastigage 
the length of each journal and lay it along the journal top surface (par- 
allel to the centerline of the camshaft). Install the bearing caps and 
tighten evenly in sequence (see illustration) to the torque listed in this 
Chapter’s Specifications. 

16 Loosen the caps evenly in sequence (see illustration 8.7) and lift 
them off. 

17 Measure the width of the plastigage to determine camshaft bear- 
ing clearance, then compare it with that listed in this Chapter's Specifi- 
cations. If it's beyond specifications and the camshaft journals were 
within specifications in Step 13, replace the cylinder head. 


Installation 

18 Lubricate the lifters with clean engine oil and install them in their 
bores. If you're reusing the old lifters, return them to their original 
bores and align the marks made during removal. 

19 Coat the camshaft journals, cam lobes and bearing surfaces in 
the cylinder head with engine assembly lube. 
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8.28b The rocker arms are mounted diagonally, in parallel rows 


20 Lay the camshafts in position. Apply a thin layer of silicone 
sealant to the mating surfaces of the front bearing caps and cylinder 
head (see illustration). 

21 Install the camshaft bearing caps. Refer to the numbers and ar- 
row marks on the caps to make sure they are installed in the correct 
positions and point in the proper direction. 

22 Tighten the bearing caps evenly in sequence (see illustration 
8.15) to the torque listed in this Chapter’s Specifications. 

23 The remainder of installation is the reverse of the removal steps. 


1.9L engine 

Refer to illustrations 8.28a, 8.28b, 8.28c, 8.31, 8.36, 8.38a, 8.38b, 
8.38c and 8.43 

24 Disconnect the negative cable from the battery. 

25 Remove the air cleaner intake duct (see Chapter 4). 

26 Remove the valve cover (see Section 6). 

27 Remove the drivebelt (see Chapter 1). 

28 Remove the flange bolts and remove the fulcrums, rocker arms, 
lifter guide retainer, lifter guides and lifters (see illustrations). Keep 
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8.28c Remove the bolt (arrow), then lift out the fulcrum and 
rocker arm 


6.35mm , 6.35mm NO PITTING 
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8.36 Subtract the base circle measurement (A) from the lobe 
height (B) to get the camshaft lobe lift (1.9L engine) 





the components in their originally installed sequence by marking them 
with a piece of numbered tape or by using a suitable sub-divided box 
(such as an egg carton). If the lifters are not marked with color codes, 
be sure to mark each lifter so you know which end faces the front of 
the engine, since you must reinstall the lifters so they rotate in the 
same direction they originally did. 

29 Remove the ignition coil pack (see Chapter 5). 

30 Remove the timing belt (see Section 5). 

31 Pass a rod or large screwdriver through one of the holes in the 
camshaft pulley to lock it and unscrew the sprocket bolt. Remove the 
sprocket (see illustration). 

32 Remove the two bolts and pull out the camshaft thrust plate. 

33 Remove the cup plug from the transaxle end of the cylinder head. 
34 Carefully withdraw the camshaft from the transaxle end of the 
cylinder head. 

35 Perform Steps 11 through 13 above to inspect the lifters and 
camshaft. 

36 Measure each cam lobe at points A and B shown in the accom- 
panying illustration. Compare the difference between the two mea- 
surements to the lobe lift listed in this Chapter’s Specifications. If it’s 
not within specification, replace the camshaft. 

37 Measure the camshaft bearing bore diameter in the cylinder head 
and compare with that listed in this Chapter’s Specifications. If it’s ex- 
cessive, have the bearing bores machined to accept an oversized 
camshaft. 
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8.31 Camshaft sprocket installation details (1.9L engine) 








8.38a Check the rocker arm surfaces that contact the valve stem 
and lifter (arrow)... 





38 Inspect each rocker arm for wear at the points where it rides on 
the lifter, fulcrum and valve stem (see illustrations). Replace any 
rocker arms or fulcrums that show excessive wear. Replace rocker 
arms and fulcrums as pairs. Do not replace just a fulcrum or rocker 
arm. 

39 Installing the camshaft, lifters and rocker arms is the reverse of 
removal, but observe the following points. 

40 Lubricate the camshaft bearings and lobes with engine assembly 
lube before inserting the camshaft into the cylinder head. Rotate the 
camshaft as it's inserted and be careful not to nick or gouge the bear- 
ing surfaces. 

41 Anew oil seal should always be installed after the camshaft has 


Chapter 2 Part A Engines 


2A-15 














8.38b ... the fulcrum seats in the rocker arms... 
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8.43 The color code dots on the lifters must be lined up opposite 
the oil feed holes in the cylinder head for proper lubrication 


a 


been installed (see Section 7). Apply thread locking compound to the 
pulley bolt threads. Reinstall the pulley and tighten the bolt to the 
torque listed in this Chapter’s Specifications. 

42 Install and adjust the timing belt as described in Section 5. 

43 Lubricate the hydraulic lifters with engine oil before inserting them 
into their original bores. Position the lifters with their guide flats parallel 
to the centerline of the camshaft and the color code dots opposite the 
oil feed holes (see illustration). Install the guides, retainers, rocker 
arms and fulcrums in their original positions, then install the bolts and 
tighten them to the torque listed in this Chapter’s Specifications. 

44 If any components are being replaced, check the collapsed tap- 
pet clearance, as described in Section 4. 


e—a 


9 Valve springs, retainers and seals - replacement 


_——————————-——— 


All engines 

Refer to illustration 9.4 

Note: Broken valve springs and defective valve stem seals can be re- 
placed without removing the cylinder head. Special tools and a com- 
pressed air source are normally required to perform this operation, so 
read through this Section carefully and rent or buy the tools before be- 
ginning the job. If compressed air isn’t available, a length of nylon rope 
can be used to keep the valves from falling into the cylinder during this 
procedure. 














8.38c ...and the fulcrums themselves for wear and galling 








9.4 This is what the air hose adapter that threads into the 
spark plug hole looks like - they’re commonly available from 
auto parts stores 


1 Refer to Section 6 and remove the valve cover from the cylinder 
head. 

2 Remove the spark plug from the cylinder which has the defective 
component. If all of the valve stem seals are being replaced, all of the 
spark plugs should be removed. 

3 Turn the crankshaft until the piston in the affected cylinder is at 
top dead center on the compression stroke (see Section 3 for instruc- 
tions). If you’re replacing all of the valve stem seals, begin with cylinder 
number one and work on the valves for one cylinder at a time. Move 
from cylinder-to-cylinder following the firing order sequence (see this 
Chapter’s Specifications). 

4 Thread an adapter into the spark plug hole (see illustration) and 
connect an air hose from a compressed air source to it. Most auto 
parts stores can supply the air hose adapter. Note: Many cylinder 
compression gauges utilize a screw-in fitting that may work with your 
air hose quick-disconnect fitting. 

5 Caution: Expensive engine damage may occur if the crankshaft is 
turned separately from the camshaft. If the timing belt is not installed, 
be careful not to let air pressure turn the crankshaft. Apply compressed 
air to the cylinder. Warning: The piston may be forced down by com- 
pressed air, causing the crankshaft to turn suddenly. If the wrench 
used when positioning the number one piston at TDC is still attached 
to the bolt in the crankshaft nose, it could cause damage or injury 
when the crankshaft moves. 

6 The valves should be held in place by the air pressure. If the valve 
faces or seats are in poor condition, leaks may prevent air pressure 
from retaining the valves - refer to the alternative procedure following. 
7 If you don’t have access to compressed air, an alternative 
method can be used. Position the piston at a point just before TDC on 
the compression stroke, then feed a long piece of nylon rope through 


2A-16 


Chapter 2 Part A Engines 





VALVE SPRING 
COMPRESSOR BRACKETS 
T89P-6565-A2 


VALVE SPRING 
COMPRESSOR 
T89P-6565-A1 





CYLINDER 
HEAD 


VALVE SPRING 
COMPRESSOR BAR 
T87C-6565-A 


9.10 The valve spring compressor used on 1.8L engines is a pivot 
type that attaches to the cylinder head 
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9.15a The Ford-recommended valve spring compressor for 1.9L 

engines is a lever type that pivots on the rocker arm fulcrum nut 
or bolt head 





the spark plug hole until it fills the combustion chamber. Be sure to 
leave the end of the rope hanging out of the engine so it can be re- 
moved easily. Use a large ratchet and socket to rotate the crankshaft 
in the normal direction of rotation until slight resistance is felt. 

8 Stuff shop rags into the cylinder head holes above and below the 
valves to prevent parts and tools from falling into the engine. 


1.8L engine 

Refer to illustrations 9.10 and 9.13 

9 Remove the camshaft and lifters on the side of the engine with 
the defective part (intake or exhaust) (see Section 8). If all of the valve 
stem seals are being removed, remove both camshafts and all of the 
lifters. 

10 Install a valve spring compressor bar and brackets (tool number 
T89P-6565-A1 and -A2 or equivalent) on the cylinder head (see illus- 










SLIDE HAMMER 
T59L-100-B 


VALVE STEM SEAL 
REMOVER T89P-6510-D 





9.13 On 1.8L engines, remove the valve stem seals with a slide 

hammer tool and remover adapter - the Ford tool numbers are 

shown here, but similar tools are frequently available from auto 
parts stores and tool suppliers 





9.15b Use a valve spring compressor to compress the springs, 
then remove the keepers from the valve stem with a magnet or 
small needle-nose pliers 





9.22 Apply a small dab of grease to each keeper as shown here 
before installation - it'll hold them in place on the valve stem as 
the spring is released 


tration). Install a 1/2-inch drive ratchet handle in the compressor. 

11 Line up the compressor directly over the valve spring seat, then 
compress the spring and remove the keepers with a magnet. 

12 Release the spring tension and remove the upper spring seat, 
spring and lower seat. Note: /f air pressure fails to hold the valve in the 
closed position during this operation, the valve face or seat is probably 
damaged. If so, the cylinder head will have to be removed for addi- 
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10.5а Detach the accelerator cable from the throttle cam - on 
automatic transaxle models, disconnect the kickdown cable as 
well (1.8L engine) 
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10.5b Unbolt the accelerator cable bracket from the plenum 
(1.8L engine) 
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40.6 Disconnect the electrical connector(s) from the throttle 
body (1.8L engine) 





tional repair operations. 

13. Remove the valve stem seal with a slide hammer and remover 
adapter (tool numbers T59L-100-B and T89P-651 0-D or equivalent) 
(see illustration). 


1.9L engine 

Refer to illustrations 9.15a and 9.15b 

14 Remove the bolt, fulcrum and rocker arm for the valve with the 
defective part. If all of the valve stem seals are being replaced, all of 
the rocker arms should be removed (see Section 8). 

15 Compress the valve spring with a lever-type compressor, pivoting 
on the fulcrum nut or bolt head (see illustration). Remove the keepers 
(see illustration), spring retainer and valve spring, then remove the 
guide seal. Note: /f air pressure fails to hold the valve in the closed po- 
sition during this operation, the valve face or seat is probably dam- 
aged. If so, the cylinder head will have to be removed for additional re- 
pair operations. 


All engines 

Refer to illustration 9.22 

16 Wrap a rubber band or tape around the top of the valve stem so 
the valve won't fall into the combustion chamber, then release the air 
pressure. 


17 Inspect the valve stem for damage. Rotate the valve in the guide 
and check the end for eccentric movement, which would indicate that 
the valve is bent. 

18 Move the valve up-and-down in the guide and make sure it 
doesn't bind. If the valve stem binds, either the valve is bent or the 
guide is damaged. In either case, the head will have to be removed for 
repair. 

19 Reapply air pressure to the cylinder to retain the valve in the 
closed position, then remove the tape or rubber band from the valve 
stem. If a rope was used instead of air pressure, rotate the crankshaft 
in the normal direction of rotation until slight resistance is felt. 

20 Lubricate the valve stem with engine oil and install a new guide 
seal. On 1.9L engines, use the installation tool provided with the new 
seal to prevent damage to the seal. 

21 Install the lower seat and valve spring in position over the valve. 
22 Install the valve spring retainer. Compress the valve spring and 
carefully position the keepers in the groove. Apply a small dab of 
grease to the inside of each keeper to hold it in place (see illustra- 
tion). 

23 Remove the pressure from the spring tool and make sure the 
keepers are seated. 

24 Disconnect the air hose and remove the adapter from the spark 
plug hole. If a rope was used in place of air pressure, pull it out of the 
cylinder. 

25 The remainder of installation is the reverse of the removal steps. 
26 Start and run the engine, then check for oil leaks and unusual 
sounds coming from the valve cover area. 


А 


10 Intake manifold - removal and installation 


—————————————————————————————— 


1.8L engine 

Refer to illustrations 10.5a, 10.5b, 10.6, 10.11, 10.13 and 10.18 

1 Disconnect the negative cable from the battery. 

2 Depressurize the fuel system (see Chapter 4). 

3 Label and disconnect the vacuum hoses, idle speed control hose 
and bypass air hose from the intake manifold and plenum. 

4 Remove the vacuum chamber canister from the plenum (see 
Chapter 4). 

5 Disconnect the accelerator cable (and kickdown cable on auto- 
matic transaxle models) from the throttle cam (see illustration). Re- 
move the throttle cam bracket from the plenum (see illustration). 

6 Disconnect the electrical connector(s) from the throttle body (see 
illustration). 
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10.11 With the front of the vehicle raised and securely supported 
on jackstands, remove the bolts (arrows), then pull off the intake 
plenum support bracket (1.8L engine) 





10.18 Intake manifold TIGHTENING sequence (1.8L engine) 





10.27 Several vacuum lines are connected to a fitting on top of 
the intake manifold (arrow) (1.9L engine) 


7 Remove the fuel rail (see Chapter 4). 

8 Remove two bolts and detach the transaxle vent tube from the 
plenum. 

9 Remove the upper nuts from the intake manifold. 

10 Securely block the rear wheels so the vehicle can't roll. Jack up 
the front end and place it securely on jackstands. DO NOT get under a 
vehicle that's supported only by a jack! 

11 Remove the intake plenum support bracket (see illustration). 

12 Remove the jackstands and lower the vehicle. 

13 Remove the lower intake manifold nuts, then remove the manifold 
together with the intake plenum and throttle body (see illustration). 
14 Remove the intake manifold gasket from the engine. 

15 If necessary, detach the intake plenum and throttle body from the 
manifold (see Chapter 4). 

16 Using a scraper, clean all traces of old gasket and sealant from 
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10.13 Lift off the intake manifold as a unit with the throttle body 
and intake plenum (1.8L engine) 





10.26 Rotate the cable drum to slacken the throttle cable and slip 
it out of the drum (do the same thing with the kickdown cable if 
you’re working on an automatic transaxle model), then remove 

the bolts (arrows) that secure the cable bracket to the 
manifold (1.9L engine) 


the manifold and its mounting surface on the cylinder head. Caution: 
The cylinder head and manifold are made of aluminum, which can eas- 
ily be scratched or gouged. Be very careful when using the scraper. 
Aerosol gasket removal solvents are commonly available from auto 
parts stores and may prove helpful. 

17 If the throttle body or plenum was removed from the manifold, in- 
stall it. 

18 Position a new intake manifold gasket on the cylinder head. In- 
stall the manifold and tighten the mounting nuts evenly to the torque 
listed in this Chapter's Specifications. Follow the sequence eee illus- 
tration) to prevent warping the manifold. 

19 The remainder of installation is the reverse of the removal steps. 


1.9L engine 

Refer to illustrations 10.26, 10.27, 10.28a through 10.28d, 10.29a and 
10.29b | 

20 Relieve fuel system pressure (see Chapter 4). 

21 Drain the cooling system below the level of the intake manifold 

(see Chapter 1). 

22 Disconnect the negative cable from the battery. 

23 Remove the air cleaner intake tube (see Chapter 4). 

24 Disconnect the electrical connectors for the crankshaft position 

sensor and camshaft position sensor (see Chapter 5) and the fuel in- 

jector harness (located at the passenger’s side strut tower). 

25 Disconnect the fuel lines (see Chapter 4). 

26 Detach the accelerator cable (and kickdown cable on automatic 

transaxle models) from the throttle lever (see illustration). Remove the 

cable bracket from the intake manifold. 

27 Disconnect the vacuum lines from the fitting on top of the mani- 
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10.28a Remove one manifold nut at the driver's side 
lower corner... 





10.28c 


...two nuts along the top (arrows) . . . 


ae 4 = L. > ЕГЧ 
10.29a You may need to pivot the manifold to remove it (1.9L 
engine shown) 


fold (see illustration) as well as the vacuum hose from the bottom of 
the throttle body. 

28 Remove seven nuts that secure the intake manifold (see illustra- 
tions). 

29 Slide the manifold off the studs (see illustration). Remove the 
gasket (see illustrations). : 

30 Using a scraper, clean all traces of old gasket and sealant from 









10.28b ... one nut at the driver's side upper corner... 





10.28d ...and three hidden below the manifold (a socket and 
long extension, as shown here, will probably be necessary) 
(1.9L engine) 


the mating surfaces of the intake manifold and cylinder head. Caution: 
The cylinder head and manifold are made of aluminum, which can eas- 
ily be scratched or gouged. Be very careful when using the scraper. 
Aerosol gasket removal solvents are commonly available from auto 
parts stores and may prove helpful. 

31 Clean the intake manifold studs, then apply a light coat of clean 
engine oil to the threads. 

32 Slip a new intake manifold gasket over the studs. Install the mani- 
fold and tighten the nuts evenly to the torque listed in this Chapter's 
Specifications. 

33 The remainder of installation is the reverse of the removal steps. 


————— ————————-——— 


11 Exhaust manifold - removal and installation 


_——————— —————————-— 


Note: Because of the heating and cooling cycles exhaust components 
(particularly exhaust manifolds) are subjected to, fasteners are fre- 
quently become frozen and are difficult to remove. Apply penetrating 
oil to the threads and allow it to soak in before removal. Tapping lightly 
on the fastener head may help the oil penetrate. When installing the ex- 
haust manifold, apply anti-seize compound to the fasteners so they'll 
be easier to remove next time. 


1.8L engine 

Refer to illustrations 11.5, 11.10 and 11.11 

1 Disconnect the negative cable from the battery. 

2 Remove the air cleaner resonance duct (see Chapter 4). 

3  Disconnect the upper hose from the radiator and remove the 
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10.29b Intake manifold mounting details (1.9L engine) 





Бат MANIFOLD 
MANIFOLD CATALYTIC 
GASKET CONVERTER 






HEAT 
SHIELD 





11.5 Exhaust manifold details (1.8L engine) 
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41.10 Unbolt the heat shield and lift it оѓ... 





11.20 The exhaust manifold heat shield on 1.9L engines is 
secured by three nuts (arrows) 


cooling fan (see Chapter 3). à 
4 Securely block the rear wheels so the vehicle won't roll, then jack 
up the front and place it securely on jackstands. DO NOT get under a 
vehicle that's supported only by a jack! 

5 Disconnect the exhaust pipe from the manifold and remove the 
gasket between the pipe and manifold. (see illustration). 

6 Remove both bolts that secure the exhaust pipe bracket. 

7 Remove the lower splash shield on the driver's side. 

8 Remove the jackstands and lower the vehicle. 

9  Disconnect the electrical connector from the exhaust gas oxygen 
(EGO) sensor. 

10 Unbolt and remove the exhaust manifold heat shield (see illus- 
tration). 

11 Remove the exhaust manifold nuts and take the manifold off the 
engine (see illustration). 

12 Using a scraper, clean all traces of old gasket and carbon from 
the manifold and its mounting surface on the cylinder head. Caution: 
The cylinder head is made of aluminum, which can easily be scratched 
or gouged. Be very careful when using the scraper. Aerosol gasket re- 
moval solvents are commonly available from auto parts stores and may 
prove helpful. 

13 Position a new gasket on the studs. Install the manifold and 
tighten its mounting nuts evenly to the torque listed in this Chapter's 
Specifications. 

14 Install the heat shield and tighten its bolts to the torque listed in 
this Chapter's Specifications. 

15 The remainder of installation is the reverse of the removal steps. 


1.9L engine 

Refer to illustrations 11.20, 11.24a, 11.24b and 11.24c 
16 Disconnect the negative cable from the battery. 
17 Remove the drivebelt (see Chapter 1). 
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11.11 ... then remove the manifold nuts and slide the manifold 


off the studs (1.8L engine) 


EN j Р f: 


11.24a Remove the exhaust manifold nuts (the studs may come 
out with the nuts)... 


11.24b ... then lift off the manifold and remove the gasket 
(1.9L engine) 


18 Remove the alternator (see Chapter 5). 

49 Remove the cooling fan and shroud (see Chapter 3). Note: While 
not absolutely necessary, it’s a good idea to remove the radiator as 
well; the core can easily be damaged if it’s bumped by the manifold 
during removal. 

20 Remove the heat shield nuts and lift the heat shield off (see illus- 
tration). 

21 Securely block the rear wheels so the vehicle won't roll, then jack 
up the front and place it securely on jackstands. DO NOT get under a 
vehicle that’s supported only by a jack! 

22 Disconnect the catalytic converter inlet pipe from the exhaust 
manifold. š 
23 Remove the jackstands and lower the vehicle. 

24 Remove the exhaust manifold attaching nuts and slip the mani- 
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11.24c Exhaust manifold details (1.9L engine) 





fold off the studs (see illustration). Remove the gasket (see illustra- 
tions). 

25 Using a scraper, clean all traces of old gasket and carbon from 
the manifold and its mounting surface on the cylinder head. Caution: 
The cylinder head is made of aluminum, which can easily be scratched 
or gouged. Be very careful when using the scraper. Aerosol gasket re- 
moval solvents are commonly available from auto parts stores and may 
prove helpful. 

26 Position a new gasket on the studs. Install the manifold and 
tighten its mounting nuts evenly to the torque listed in this Chapter's 
Specifications. 

27 Install the heat shield and tighten its nuts to the torque listed in 
this Chapter's Specifications. 

28 The remainder of installation is the reverse of the removal steps. 





12 Cylinder head - removal and installation 





1.8L engine 

Refer to illustrations 12.9, 12.20 and 12.26 

1 Relieve fuel system pressure (see Chapter 4). 

2 Disconnect the negative cable from the battery. 

3 Drain the cooling system, (see Chapter 1). 

4 Remove the upper and middle timing belt covers and gaskets. 
Align the camshaft timing marks as you would for timing belt removal 
(see Section 5). Secure the timing belt tensioner in the slack position, 
slip the timing belt off the camshaft pulleys and tie it out of the way, 
maintaining tension on the belt so it remains engaged with the 
crankshaft pulley. 

5 Remove the valve cover (see Section 6). 

6 Remove the air duct that runs between the resonance chamber 
and throttle body (see Chapter 4). 





CYLINDER 
HEAD 


12.9 Disconnect the cylinder head ground straps (1.8L engine) 





7 Disconnect the accelerator cable (and kickdown cable on auto- 
matic transaxle models) from the throttle cam. Remove the throttle 
cam bracket from the plenum (see illustrations 10.5a and 10.5b). 

8  Labeland disconnect the vacuum lines, electrical connectors and 
hoses attaching the cylinder head, throttle body and intake plenum to 
the engine and vehicle. 

9  Disconnect the ground straps attaching the head to the vehicle 
(see illustration). 
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12.20 Cylinder head bolt LOOSENING sequence (1.8L engine) 





10 Remove the radiator top hose (see Chapter 3). 
11 Remove the upper right bolt that secures the transaxle to the en- 
gine block. 
12 Disconnect and plug the fuel pressure and return lines (see Chap- 
ter 4). 
13 Disconnect the ignition coil and primary wires from the distribu- 
tor. 
14 Remove the two bolts that secure the transaxle vent tube brack- 
ets. 
15 Securely block the rear wheels so the vehicle won't roll, then jack 
up the front and place it securely on jackstands. DO NOT get under a 
vehicle that's supported only by a jack! 
16 Unbolt the bracket that secures the hose running from the water 
pump to cylinder head (see Chapter 3). 
17 Detach the exhaust pipe from the manifold and unbolt the ex- 
haust pipe support bracket (see Section 11). 
18 Remove the intake plenum support bracket (see Section 10). 
19 Remove the jackstands and lower the vehicle. 
20 Loosen the cylinder head bolts in several stages, following the 
specified sequence (see illustration). Discard the bolts. You'll need to 
obtain new ones for reassembly. 
21 Lift the head off the engine with the intake and exhaust manifolds 
attached. If the head is stuck to the block, use the manifolds as levers 
to rock it free. If you need to service the cylinder head, remove the 
manifolds (see Sections 10 and 11). 
22 Use a scraper to clean all old gasket material from the mating 
surfaces of cylinder head and engine block. Clean the surfaces with a 
rag soaked in lacquer thinner or acetone. Caution: The cylinder head 
is made of aluminum and can easily be scratched or gouged, so scrape 
carefully. Gasket removal solvents are commonly available at auto 
parts stores and may prove helpful. Note: It’s a good idea to check the 
cylinder head gasket surface for warpage while the head is off the vehi- 
cle. Additional information on cylinder head servicing is in Chapter 2B. 
23 Install a new head gasket on the block. Use the block dowels to 
position the gasket properly. The upper surface of most gaskets is 
marked “UP” or “TOP”. Be sure this side faces up. 
24 Position the head on the engine block. 
25 Lubricate the threads of the new head bolts with clean engine oil. 
26 Install the head bolts. Tighten in several stages to the torque 
listed in this Chapter's Specifications. Follow the specified sequence 
(see illustration). 
27 The remainder of installation is the reverse of the removal steps 
with the following additions: 

a) Align the yellow timing mark on the crankshaft pulley with the 

TDC mark on the timing belt cover. 
b) Be sure to follow all of the timing belt installation steps in Sec- 
tion 5. , 





12.26 Cylinder head bolt TIGHTENING sequence (1.8L engine) 








12.34 Detach the ground wire at the corner of the cylinder head 
near the ignition coil pack (arrow) (1.9L engine) 


1.9L engine I 

Note: The following procedure describes removing the cylinder head 
with the intake and exhaust manifolds attached, which may be easier if 
all you need to do is replace the head gasket. However, if you're plan- 
ning to do any cylinder head servicing (such as a valve job), it will prob- 
ably be easier to first disconnect the intake and exhaust manifolds from 
the cylinder head, tying them out of the way so the head can be re- 
moved separately (see Sections 10 and 11). 


Removal 

Refer to illustrations 12.34, 12.36, 12.42, 12.48, 12.50a, 12.50b, 12.51, 
12.53, 12.54 and 12.55 

28 Place the No. 1 piston at top dead center (TDC) (see Section 3). 
29 Relieve the fuel system pressure (see Chapter 4). 

30 Disconnect the negative cable from the battery. 

31 Drain the cooling system (see Chapter 3). 

32 Remove the air intake duct (see Chapter 4). 

33 Disconnect the power brake hose from the intake manifold, the 
PCV hose from the valve cover and the vacuum hose from the bottom 
of the throttle body. 

34 Label and disconnect all electrical connectors, including the 
ground strap, attaching the cylinder head to the engine and vehicle 
(see illustration). 
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12.36 The hose that runs to the coolant temperature switch 
assembly is secured to the firewall fitting by a spring-type clamp 
(arrow) (1.9L engine) 





12.48 After the alternator is removed, remove the one bolt that 
secures the alternator bracket to the cylinder head (1.9L engine) 








12.50b Cylinder head bolt TIGHTENING sequence (1.9L engine) 


35 Disconnect the throttle cable (and kickdown cable on automatic 
transaxle models) from the throttle lever. Detach the cable bracket 
from the manifold (see illustration 10.26). P 

36 Disconnect the heater hose that runs to the coolant temperature 
switches at the firewall (see illustration). Disconnect the radiator up- 
per hose (see Chapter 3). 

37 Remove the dipstick tube nut from the stud on the cylinder head. 








INTAKE MANIFOLD RETAINING CLIP 


HARNESS 





12.42 The starter motor harness is secured by a clip below the 
intake manifold - detach the harness from the clip (1.9L engine) 





38 Unbolt the power steering and air conditioner hose brackets from 
the alternator bracket. 

39 Remove the drivebelt and its tensioner (see Chapter 1). 

40 Remove the alternator (see Chapter 5). 

41 Remove the catalytic converter inlet pipe (see Chapter 4). 

42 Detach the starter motor wiring harness from its clip beneath the 
intake manifold (see illustration). 

43 Remove the timing belt (see Section 5). 

44 Remove the starter motor bolt that secures the heater hose sup- 
port bracket. 


1991 models only 

45 Securely block the rear wheels so the vehicle won't roll, then jack 
up the front and place it securely on jackstands. DO NOT get under a 
vehicle that's supported only by a jack! 

46 Place a jack beneath the engine to support it. Use a block of 
wood between the jack and oil pan so the oil pan won't be damaged. 
47 Remove the passenger's side engine mount damper (see Sec- 
tion 19). Unbolt the right-hand engine mount from the engine. Loosen 
the engine mount through-bolt, then roll the mount away from the en- 
gine. 

All 1.9L engine models 

48 Remove the bolt that secures the alternator bracket to the cylin- 
der head (see illustration). 

49 Remove the valve cover (see Section 6). 

50 Loosen the cylinder head bolts in the opposite order of the tight- 


Chapter 2 Part A Engines 2A-25 





NOTE: 

NO CYLINDER HEAD BOLTS 
MAY BE PUT THROUGH THE 
CYLINDER HEAD BOLT TORQUE 
PROCEDURE TWICE. BOLTS 
MUST BE REPLACED FOR ALL 
REPAIRS. 


GASKET IDENTIFICATION 
TAB TO BE IN FORWARD. 
POSITION SHOWN WITH 
LETTERING ON TOP 


BOLT (10) 


FRONT OF ENGINE 













CYLINDER HEAD 
ASSEMBLY 


GASKET (WITH BLACK 
SILICON BEAD) 


12.51 Cylinder head installation details (1.9L engine) 





ening sequence (see illustrations). Loosen in several stages. 

51 Remove the cylinder head bolts (see illustration). Note: Keep 
the head bolts for use in measuring piston squish height. However, the 
bolts must not be reused for final installation of the cylinder head. Use 
new ones. 





12.53 Try not to damage the gasket when you remove it - a used 
gasket is best for measuring piston squish height (1.9L engine) 


52 
atta 
53 
54 


Remove the cylinder head with the intake and exhaust manifolds 
ched. 

Remove the old gasket (see illustration). 

Note the locations of the cylinder head dowels, then remove them 


(see illustration). 
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.54 Remove the cylinder head locating dowels from the block 
(1.9L engine) 
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12.55 Stuff rags into the cylinder bores to keep debris from falling 

down where you can’t retrieve it, then carefully scrape all old 
gasket material from the mating surface on the block (clean the 
cylinder head surface as well) 


SQUISH HEIGHT DIMENSION 
1.0-1.77 mm 
(0.039-0.070 IN) 


CYLINDER HEAD ASSEMBLY 






HEAD GASKET CYLINDER 
BLOCK 


ASSEMBLY 


12.60 Squish height is determined by measuring the thickness of 
the compressed solder (1.9L engine) 





55 Remove all traces of old gasket material from the head and cylin- 
der block mating surfaces (see illustration). Clean the surfaces with a 
rag soaked in lacquer thinner or acetone. Caution: The cylinder head is 
made of aluminum and can easily be scratched or gouged, so scrape 
carefully. Gasket removal solvents are commonly available at auto parts 
stores and may prove helpful. Note 1: Before installing the cylinder 
head, the piston “squish” height must be checked (see Steps 56 
through 60). Try to keep the head gasket in good condition during re- 
moval, as a used head gasket is preferred for the squish height mea- 
surement. Note 2: It's a good idea to check the cylinder head gasket 
surface for warpage while the head is off the vehicle. This procedure, as 
well as other information on cylinder head servicing, is in Chapter 2B. 


Piston “squish” height - checking 

Refer to illustrations 12.56 and 12.60 

Note: /f only the head gasket is being replaced, and the same thick- 
ness head gasket is being reinstalled, the squish height should be 
within specification. If the cylinder head gasket surface has been resur- 
faced, the block has been decked, the crankshaft, connecting rods or 
pistons are being replaced or a thinner head gasket is being installed, 
the squish height may be out of specification. š 

56 Place a small amount of solder on each piston in the areas shown 
in the illustration (see illustration). 








12.56 Position small pieces of solder at the points indicated when 
checking piston “squish” height (1.9L engine) 





13.6 Unbolt the oil pan from the transaxle (1.8L engine) 





57 Rotate the crankshaft to lower the piston and install the head 
gasket and the cylinder head. Note: A compressed (used) head gasket 
is preferred. 

58 Install the locating dowels and the original head bolts (not new 
ones) and tighten them to 30-44 ft-lbs in the proper tightening se- 
quence (see illustration 12.50b). Note: This specification is solely for 
the purpose of checking the piston squish height. When reinstalling the 
cylinder head, be sure to use the torque values listed in this Chapter’s 
Specifications. 

59 Loosen the cylinder head bolts in the opposite order of the tight- 
ening sequence and remove the cylinder head. 

60 Measure the thickness of the compressed solder and compare 
with that listed in this Chapter’s Specifications (see illustration). If the 
thickness is not within specification, double-check to make sure that 
any new parts installed which might affect “squish” height, such as the 
head gasket or pistons, are the parts specified for this engine. If you 
have the correct parts and the “squish” height is still not within this 
Chapter’s Specifications, consult your Ford dealer service department. 


Installation 

Refer to illustration 12.62 

61 Place a new head gasket on the cylinder block and then locate 
the cylinder head on the dowels. Caution: /f you’ve replaced any dow- 
els, make sure they’re completely seated in the block. Also make sure 
they don’t protrude as high as the combined height of the head gasket 
and the recess in the cylinder head. If the dowels protrude too far, the 
head will not seat properly against the gasket. 
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13.8 Oil pan installation details (1.8L engine) 





62 Apply a thin coat of clean engine oil to the threads of new oylin- 
der head bolts. Install the bolts and tighten them in the stages listed in 
this Chapter's Specifications, following the proper tightening se- 
quence (see the accompanying illustration and illustration 12.50b). 
63 Theremainder of installation is the reverse of the removal steps. 
64 Run the engine and check for leaks. 


— . —————————— 


13 Oil pan - removal and installation 


а 


1.81. епдіпе 

Refer to illustrations 13.6, 13.8, 13.9, 13.10 and 13.16 

1 Securely block the rear wheels so the vehicle won't roll, then jack 
up the front and place it securely on jackstands. DO NOT get under a 
vehicle that’s supported only by a jack! 

2 Drain the engine oil (see Chapter 1). 

3 Remove the upper splash shield on the passenger’s side of the 
vehicle. 

4 Remove the lower splash shield from both sides of the vehicle. 

5 Detach the exhaust pipe from the manifold and unbolt the ex- 
haust pipe support bracket (see Section 11). 

6 Unbolt the oil pan from the transaxle (see illustration). 

т Place a jackstand under the oil pan to support it so it won’t fall 





OIL PAN 


43.9 If the oil pan is stuck, pry only the points shown - don’t pry 
between the mating surfaces or they may be damaged 
(1.8L engine) 





during removal. 

8  Unbolt the oil pan from the engine block (see illustration). 

9 Lower the pan away from the engine. If it’s stuck, pry only at the 
points shown (see illustration). Don’t pry anywhere else or the sealing 
surfaces may be damaged. 
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13.10 Carefully pry the crankcase stiffeners loose from the block 
or oil pan (they may stick to one or the other); don’t bend them 
(1.8L engine) 


13.24 Remove the oil pan-to-transaxle bolts (arrows) 
(1.9L engine) 





10 If the crankcase stiffeners are stuck to the block or oil pan, care- 
fully pry them loose without bending them (see illustration). 

11 Remove the pan gaskets (if equipped) and end seals. 

12 If necessary, unbolt the oil strainer and remove its gasket (see il- 
lustration 13.8). 

13 Using a scraper, clean all traces of old gasket from the mating 
surfaces of the oil pan, engine block and stiffeners. Be extremely care- 
ful not to scratch or gouge the gasket surfaces or oil leaks will de- 
velop. Gasket removal solvents are available at auto parts stores and 
may prove helpful. Wipe the gasket surfaces clean with a rag soaked 
in lacquer thinner or acetone. Thoroughly clean the threads of the oil 
pan bolts. 

14 Install the oil strainer (if removed), using a new gasket. Tighten its 
bolts to the torque listed in this Chapter’s Specifications. 

15 Apply silicone sealant to the crankcase stiffeners in a continuous 
bead along the insides of the bolt holes. Stick the crankcase stiffeners 
to the oil pan. 

16 Apply sealant to the shaded areas of the end seals (see illustra- 
tion). Install the seals on the oil pan with their projections in the 
notches. 

17 Apply silicone sealant to the tops of the crankcase stiffeners, 
again routing it inside of the oil pan bolt holes. Make sure the sealant 
overlaps the ends of the end seals. 

18 Place the oil pan on the engine and install the mounting bolts. 
Tighten the bolts evenly in a criss-cross pattern to the torque listed in 
this Chapter's Specifications. 

19 The remainder of installation is the reverse of the removal steps. 
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END 
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13.16 Apply silicone sealant to the shaded areas of the end seals 
- be sure the seal protrusions fit securely in the cylinder block 
notches (1.8L engine) 





1.9L engine 

Refer to illustrations 13.24, 13.27 and 13.34 

20 Disconnect the negative cable from the battery. 

21 Securely block the rear wheels so the vehicle won't roll, then jack 
up the front and place it securely on jackstands. DO NOT get under a 
vehicle that's supported only by a jack! 

22 Drain the engine oil (see Chapter 1). 

23 Remove the catalytic converter (see Chapter 4). Note that the 
bracket which supports the rear end of the converter outlet pipe bolts 
to the oil pan. 

24 Remove both bolts that secure the oil pan to the transaxle (see il- 
lustration). 

25  Unbolt the oil pan from the engine and lower it clear. If it’s stuck, 
bump it gently with a rubber mallet. Don't pry between the pan and 
engine block or the mating surfaces may be damaged. Also, don't lose 
the oil pan-to-transaxle spacers. 

26 Remove the gasket from the oil pan. 

27  Unbolt the oil strainer from the block (see illustration). 

28 Using a scraper, clean all traces of old gasket from the mating 
surfaces of the oil pan and engine block. Be extremely careful not to 
scratch or gouge the delicate aluminum gasket surfaces on the oil pan. 
Gasket removal solvents are available at auto parts stores and may 
prove helpful. Wipe the gasket surfaces clean with a rag soaked in lac- 
quer thinner or acetone. Thoroughly clean the threads of the oil pan 
bolts. 

29 Install the oil strainer, using a new gasket. Tighten the bolts se- 
curely. 

30 Install a new oil pan gasket in the pan. Be sure the tabs are 
pressed all the way into the gasket channel in the pan. 

31 Apply a 1/8-inch bead of silicone sealant to the corners of the 
block and to the points where the oil pump meets the crankshaft rear 
seal retainer. Note: The oil pan must be installed within 10 minutes af- 
ter the sealant is installed. 

32 Position the oil pan on the engine. Install the pan-to-engine bolts 
and tighten them slightly to align the holes for the oil pan-to-transaxle 
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13.27 Oil pan installation details (1.9L engine) 





OIL PAN BOLT TIGHTENING SEQUENCE bolts. Note: /f the engine is out of the vehicle, bolt the transaxle to the 

ASSEMBLY engine to align the oil pan-to-transaxle bolt holes. In all cases, be sure 
) the spacers are installed between the transaxle and oil pan. 

33 Install the oil pan-to-transaxle bolts. Tighten to the torque listed 

in this Chapter’s Specifications, then loosen them 1/2-turn. 

34 Tighten the oil pan-to-engine bolts to the torque listed in this 

Chapter’s Specifications, following the specified sequence (see illus- 

tration). 

35 Retighten the oil pan to transaxle bolts to the torque listed in this 

Chapter’s Specifications. 

36 The remainder of installation is the reverse of the removal steps. 

37 Check oil level on the dipstick (see Chapter 1). Run the engine 

and check for leaks. 




















———————————————————————————————— 


14 Oil pump - removal and installation 


—————————————————————————7 


1.8L engine ` 
FRONT OF ENGINE Refer to illustrations 14.3, 14.4, 14.7 and 14.9 
1 Disconnect the negative cable from the battery. 
2 Remove the timing belt (see Section 5). 
3 Remove the timing belt pulley bolt with a socket and breaker bar 


13.34 Oil pan-to-block bolt TIGHTENING sequence (1.9L engine) 
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14.3 Remove the timing belt pulley with a socket and breaker 
bar (1.8L engine) 
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14.4 If the pulley won’t come off easily, use a steering 
wheel puller (1.8L engine) 
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14.7 Unbolt the air conditioning compressor mounting bracket 
from the engine (1.8L engine) 





(see illustration). To hold the crankshaft while removing the bolt, re- 
move the inspection cover from the transaxle bellhousing and wedge a 
screwdriver into the flywheel ring gear teeth. 

4 Remove the timing belt pulley from the crankshaft. If it won't 
come off easily, use a steering wheel puller (see illustration). 

5 Remove the oil pan and strainer (see Section 13). 

6  Unbolt the air conditioning compressor (if equipped) and set the 
compressor aside (see Chapter 3). DO NOT disconnect the compres- 
Sor lines! Also remove the alternator. 

7 Unbolt the compressor mounting bracket from the engine (see il- 
lustration). 

8 Remove the dipstick tube bracket bolt and the alternator lower 
mounting bolt. 

9 Remove the oil pump bolts (see illustration). Take the pump off. 
10 Using a gasket scraper, carefully clean all traces of old gasket 
from the pump and engine. Be very careful not to scratch or gouge the 
gasket mating surfaces. Gasket removal solvents are available from 
auto parts stores and may prove helpful. Wipe the mating surfaces 
clean with a rag soaked in lacquer thinner or acetone. 

11 Place a new gasket on the oil pump, then place the pump on the 
engine. Tighten the oil pump bolts to the torque listed in this Chapter's 
Specifications. 

12 The remainder of installation is the reverse of the removal steps. 


1.9L engine 

Refer to illustrations 14.28 and 14.29 

13 Disconnect the negative cable from the battery. 

14 Place the number one cylinder at top dead center (TDC) on the 


compression stroke (see Section 3). 

15 Remove the drivebelt (see Chapter 1). Remove the drivebelt ten- 
sioner. 

16 Place a jack beneath the engine to support it. Use a block of 
wood between the jack and oil pan to protect the pan. 

17 Remove the damper from the right engine mount. Unbolt the 
mount from the bracket, loosen the mount through-bolt and pivot the 
mount away from the engine. 

18 Remove the timing belt cover (see Section 5). 

19 Pivot the engine mount back into position and reattach it to the 
engine. Remove the jack from beneath the engine. 

20 Loosen the timing belt tensioner bolt, pry the tensioner toward 
the rear of the engine and tighten the bolt to hold the tensioner in this 
position. 

21 Securely block the rear wheels so the vehicle won't roll, then jack 
up the front and place it securely on jackstands. DO NOT get under a 
vehicle that's supported only by a jack! 

22 Remove the splash shield from the passenger's side of the vehi- 
cle. 

23 Remove the catalytic converter (see Chapter 4). 

24 Remove the oil pan (see Section 13). 

25 Remove the oil filter (see Chapter 1). 

26 Remove the crankshaft damper and timing belt (see Section 5). 
Remove the timing belt pulley and guide from the crankshaft. 

27 Remove the crank angle sensor (see Chapter 5). 

28 Unbolt the oil pump from the engine (see illustration). Take off 
the oil pump and gasket. 

29 Unbolt the screen and cover assembly from the pump (see illus- 
tration). 

30 Remove and discard the crankshaft front oil seal from the pump. 
31 Using a gasket scraper, carefully clean all traces of old gasket 
from the pump, screen and engine. Be very careful not to scratch or 
gouge the gasket mating surfaces. Gasket removal solvents are avail- 
able from auto parts stores and may prove helpful. Wipe the mating 
surfaces clean with a rag soaked in lacquer thinner or acetone. 

32 Lubricate the outer edge of a new crankshaft seal with light en- 
gine oil, then install the seal. Lubricate the seal lip with light engine oil. 
To install the seal, place the oil pump on wood blocks, and drive the 
new seal into place with a hammer and socket that's slightly smaller in 
diameter than the outer edge of the seal. 

33 Place the oil pump gasket on the pump. Pour oil into the pump 
and rotate its shaft to prime it, then position the pump on the engine. 
Use a small screwdriver, inserted through the oil pick-up hole, to guide 
the pump drive gear onto the crankshaft and make sure the pump 
seats securely against the block. Don't install the oil strainer until the 
pump is correctly installed on the engine. 

34 Install the oil pump mounting bolts and tighten them evenly to the 
torque listed in this Chapter's Specifications. Make sure the oil pump 
gasket doesn't extend below the sealing surface on the cylinder block. 
35 Install the oil screen, using a new gasket. Tighten its bolts to the 
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44.9 Oil pump details (1.8L engine) 





torque listed in this Chapter's Specifications. 
OIL PUMP 36 Installthe timing belt guide on the crankshaft with its flanged side 
away from the timing belt. 
37 The remainder of installation is the reverse of the removal steps. 
Be sure to follow the timing belt installation and alignment mark 
checking procedures in Section 5. 
38 ЕШ the engine with oil and check its level (see Chapter 1). Run the 
engine and check for oil leaks. 


OIL PUMP ATTACHING BOLT (6) 





Ф 


15 Flywheel/driveplate - removal and installation 


——————————————————————————————————7c7— 


Refer to illustrations 15.4a, 15.4b, 15.4c and 15.9 
1 Raise the vehicle and support it securely on jackstands, then re- 
fer to Chapter 7 and remove the transaxle. If it's leaking, now would be 
a very good time to replace the transaxle input shaft or torque con- 
verter-to-transaxle seal. 
2 Remove the pressure plate and clutch disc (see Chapter 8) (man- 
ual transaxle equipped vehicles). Now is a good time to check/replace 
the clutch components and pilot bearing. 

14.28 The oil pump is secured to the engine by six bolts 3 Use a center-punch to make alignment marks on the 

(4.9L engine) flywheel/driveplate and crankshaft to ensure correct alignment during 
reinstallation. 

mm 4 Remove the bolts that secure the flywheel/driveplate to the 
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15.4a Driveplate mounting details - 1.8L engine models with 
automatic transaxle 





crankshaft (see illustrations). If the crankshaft turns, wedge a screw- 
driver through the starter opening to jam the flywheel. 

5 Remove the flywheel/driveplate (and adapter оп 1.8L engine 
models equipped with automatic transaxle) from the crankshaft. Since 
the flywheel is fairly heavy, be sure to support it while removing the 
last bolt. 

6 Clean the flywheel to remove grease and oil. Inspect the surface 
for cracks, rivet grooves, burned areas and score marks. Light scoring 
can be removed with emery cloth. Check for cracked and broken ring 
gear teeth. Lay the flywheel on a flat surface and use a straightedge to 
check for warpage. 

7 Clean and inspect the mating surfaces of the flywheel/driveplate 


and the crankshaft. If the crankshaft rear seal is leaking, replace it be- 
fore reinstalling the flywheel/driveplate. 

8 Position the flywheel/driveplate against the crankshaft. Be sure to 
align the marks made during removal. Note that some engines have an 
alignment dowel or staggered bolt holes to ensure correct installation. 
Before installing the bolts, apply thread locking compound to the 
threads. 

9 Wedge a screwdriver through the starter motor opening to keep 
the flywheel/driveplate from turning as you tighten the bolts to the 
torque listed in this Chapter’s Specifications. On 1.8L engine models, 
tighten the bolts in the specified pattern (see illustration). 

10 The remainder of installation is the reverse of the removal proce- 
dure. 





16 Crankshaft front oil seal - replacement 





1.8L engine 

Refer to illustrations 16.4 and 16.6 

1 Remove the timing belt (see Section 5). 

2 Remove the timing belt pulley (see Section 14). 

3 Cut the lip of the seal with a razor blade so it will come out easily. 
4 Wrap a rag around a screwdriver to prevent scratching the seal- 
ing surfaces and pry the seal out (see illustration). 

5 Coat the lip of a new seal with clean engine oil. 

6 Install the seal. Use a seal replacer tool such as T88C-6701-AH if 
available (see illustration). If not, drive the seal in with a socket the 
same diameter as the seal. The seal should be flush with the oil pump 
body when installed. 


1.9L engine 

7 Disconnect the negative cable from the battery. 

8 Remove the drivebelt (see Chapter 1). 

9 Securely block the rear wheels so the vehicle won't roll, then jack 
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15.4c Flywheel mounting details - 1.9L engine models with manual transaxle 
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15.9 On 1.8L engine models, tighten the bolts in this sequence 
(manual transaxle flywheel shown; automatic transaxle 
driveplate similar) 


FRONT CRANKSHAFT 
SEAL REPLACER 
T88C-6701-AH 





16.6 Install the seal with a replacer tool, if available; if not, use a 
socket the same diameter as the seal - be sure the seal is flush 
with the oil pump body when installed (1.8L engine) 





ENGINE REAR COVER 
(SEAL RETAINER) 








REAR CRANKSHAFT 
SEAL REPLACER 
T87C-6701-A 


17.8a Install the seal with a special tool, if available; if not, drive 
the seal in with a punch, but be careful not to damage it 
(1.8L engine) 





up the front and place it securely on jackstands. DO NOT get under a 
vehicle that's supported only by a jack! 

10 Remove the splash shield from the passenger's side of the vehi- 
cle. 

11 Remove the crankshaft damper and timing belt (see Section 5). 
12 Remove the timing belt pulley and guide from the crankshaft. 

13 Using a suitable hooked tool, pry out the oil seal from the oil 
pump housing. 

14 Apply a coat of light engine oil to the lip of the new seal and press 
it into position using a seal replacer tool. if available. If пої, tap the seal 
into position with a socket with an outside diameter slightly smaller 
than the outside diameter of the seal. 

15 The remainder of installation is the reverse of the removal steps. 
Be sure to follow the timing belt installation procedures in Section 5. 
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16.4 Pry the oil seal out with a screwdriver wrapped in a rag 
(1.8L engine) 
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17.6 Pry the seal out with a screwdriver wrapped in a rag 
(1.8L engine) 





CRANKSHAFT REAR 
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17.8b A special tool can be used to install the rear seal on 1.9L 
engines; tap the seal in carefully with a punch if the special tool 
isn’t available 





17 Crankshaft rear oil seal - replacement 





Refer to illustrations 17.6, 17.8a and 17.8b 

1 Disconnect the battery negative cable. 

2 Remove the transaxle (see Chapter 7). 

3 On automatic transaxle models, remove the driveplate (see Sec- 
tion 16). 

4  Onmanual transaxle models, remove the flywheel (see Sec- 
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HEATER HOSES 





48.3 The oil cooler used on 1.8L engines is mounted between the 
oil filter and the engine block 





tion 16). 

5 Оп 1.91 engine models, Ford recommends removing the oil pan 
(see Section 13), then unbolting the seal retainer from the rear of the 
block and prying or driving the seal out from the back side. However, if 
you want to try removing the seal without going through the trouble of 
removing the pan and retainer, you might try punching a hole in the 
seal with an awl or other sharp tool. Then, if you have a slide hammer 
with a seal remover adapter, thread it into the hole and pull out the 
seal. If not, thread a sheet metal screw into the hole and pull on it with 
pliers to remove the seal. Caution: /f you attempt this method, be ex- 
tremely careful not to scratch or otherwise damage the crankshaft or 
the bore in the seal retainer. 

6 On 1.8L engine models, pry the old seal out of the seal retainer 
using a screwdriver with its tip protected by a rag (see illustration). 





2 WE Ñ r mm 
19.3 Support the engine with a jack and block of wood whenever 
you undo the mount fasteners 


7 Опа! models, coat the lip of the new seal with clean engine oil 

8  Pressthe new seal into position. If the seal retainer is removed 
from the engine, use a block of wood and a hammer. If the retainer is 
still on the engine, use one of the following methods: On 1.8L engines, 
use special tool T87C-6701-A or equivalent (see illustration). On 1.9L 
engines, use special tools T88P-6701-B1 and -B2 or equivalent (see 
illustration). If the special tool is unavailable, you may be able to tap 
the seal into position squarely with a hammer and a short, large-diam- 
eter piece of pipe (slightly smaller than the outside diameter of the 
seal) or a blunt punch and hammer. If you must use this method, be 
very careful not to damage the seal or crankshaft. On 1.8L engines, 


. the seal should be flush with the rear cover when installed. 


9 The remainder of installation is the reverse of the removal steps. 
10 Run the engine and check for oil leaks. 
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19.4 Engine mount layout (1.8L with manual transaxle 
shown; others similar) 
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(3 m 77, А RS 1 =" 
19.5a The engine mount has a vibration damper (arrow); .. . 











19.5c ... апа lift the damper off... 





18 Oil cooler (1.8L engine) - removal and installation 





Refer to illustration 18.3 
1 Drain the engine oil and remove the oil filter (see Chapter 1). 





19.5е . 






— bu P d s 
19.5b ... to remove it, remove the bolt and damper nut with a 
deep socket... 





d 


19.5а ...remove the mount nuts with a deep socket... 





2 Drain the engine coolant (see Chapter 3). 

3 Disconnect the two coolant hoses at the oil cooler (see illustra- 
tion). 

4 Remove the mounting nut and detach the oil cooler. 

5 Attach the cooler to the engine and tighten its mounting nut to 
the torque listed in this Chapter's Specifications. 

6  Theremainder of installation is the reverse of the removal steps. 
Use a new oil cooler gasket and refill the cooling system with the 
proper mixture of water and coolant (see Chapter 1). 





19 Engine mounts - check and replacement 





Refer to illustrations 19.3, 19.4, 19.5a through 19.5g and 19.11 

1 Engine mounts seldom require attention, but broken or deterio- 
rated mounts should be replaced immediately or the added strain 
placed on the driveline components may cause damage or wear. 


Check 


2 During the check, the engine must be raised slightly to remove 
the weight from the mounts. 

3 Raise the vehicle and support it securely on jackstands, then po- 
sition a jack under the engine oil pan (see illustration). Place a large 
block of wood between the jack head and the oil pan, then carefully. 
raise the engine just enough to take the weight off the mounts. Warn- 
ing: DO NOT place any part of your body under the engine when it's 
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19.5f .. . then lift the mount off the studs (arrows) 19.5g The front transaxle mount is bolted to the transaxle and 
chassis (arrows) 


supported only by a jack! а 

4 Check the mounts їо see if the rubber is cracked, hardened or 
separated from the metal (see illustration). 

5 Check for relative movement between the mount and the engine : 
or frame. Use а large screwdriver ог prybar to attempt їо move the 2A 
mounts (see illustrations). If movement is noted, lower the engine and 
tighten the mount fasteners. 

6 Rubber preservative should be applied to the mounts to slow de- 
terioration. 


Replacement 

7 Disconnect the negative battery cable from the battery. 

8 Suppor the engine with a jack (see illustration 19.3). 

9 Remove the fasteners and detach the mount from the engine and 
chassis (see illustrations 19.4 and 19.5a through 19.59). 

10 Installation is the reverse of the removal procedures with the fol- 
lowing additions. Р 

11 The сопе washers on the engine mounts are installed tapered 
side down (see illustration). 

12 Use thread locking compound on the mount bolts and tighten the 
bolts to the torque listed in this Chapter's Specifications. 








19.11 Install the engine mount cone washers tapered side down 
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Specifications 


e ———————— 


1.8L engine 


Cylinder head and valve train 


Cylinder head warpage limit ....................... emm 
Valve stem-to-guide clearance 
Intake .... 
EXHAtlSE operands rete pesa txt eec itid ne han sae ede Eo НДЕН sss 
Valve stem diameter 
Ita KO: etes red eoo nana ЕОР o Ie E o RR НЫНЕ 
Exhaust 
Valve guide bore diameter (intake and exhaust) ............................. 
Valve seats 
Width - (intake and exhaust) .............. se 
Angle 
Valve springs 
Free length 
Stan data... НОНИ D tuae tne toD REY а 
МЇЙЇЙТШЇЙ. NETTE EE 
Out-of-square limit ................ esses 









0.004 inch 


0.0010 to 0.0024 inch 
0.0012 to 0.0026 inch 


0.2350 to 0.2356 inch 
0.2348 to 0.2354 inch 
0.2366 to 0.2374 inch 


0.031 to 0.055 inch 
45 degrees 


1.1821 inches 
1.555 inches 
0.064 inch 


2B 


2B-2 





Cylinder block 


Head gasket surface warpage limit....................... ——— 


Oylinder bore 


DiarReter i esee S E aee eee 


Out-of-round limit 
Taper service limit 


Crankshaft 


Main bearing journal diameter 
Connecting rod journal diameter 
Journal out-of-round limit (main or connecting rod bearing).. 


Crankshaft runout limit 


Crankshaft епаріау............................................ 
Connecting rod bearing oil clearance 
Main bearing oil clearance 

ЮӨ$ГӨ@ суол Z enean 


Connecting rods 


Piston pin bore diameter 
Piston pin-to-bushing clearance 
Connecting rod-to-crankshaft side clearance (endplay) 


Pistons and pins 


Piston diameter.................... d 
Piston-to-bore clearance.. 
Piston pin bore diameter .. 
Piston pin diameter.......... 


Piston-to-pin clearance 


Piston rings 
Gap 


Compression (top and second) 


Oil ring (steel rail) 


Side clearance (compression rings only) 
Standart cre ee teer nitore 


Maximum 


1.9L engine 


Cylinder head and valves 
Valve guide bore diameter 
IritaK8:... ceci J 
EXIBUSE : coude utero tien 


Valve seats 


Width - intake and exhaust ... 
uode c ыбын аА: 
Runout (total indicator reading) 
Bore diameter (insert counterbore diameter) 


Intake 


MIRON as eres eret once 


Maximum 
Exhaust 





Pt ING. aa ыннан аруана Таза аз 





Valve stem-to-guide clearance 
lucum 
EXHalUSt. u iie noveris carere cerato doeet sued 





Valve head diameter 
1991 
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0.006 inch overall 


3.2679 to 3.2682 inches 
0.007 inch 
0.0007 inch 


1.9661 to 1.9668 inches 
1.7692 to 1.7699 inches 
0.002 inch 

0.0016 inch 

0.0031 to 0.0111 inch 
0.0011 to 0.0027 inch 


0.0007 to 0.0014 inch 
0.004 inch 


0.7875 to 0.7880 inch 
0.0004 to 0.0011 inch 
0.014 inch maximum 


3.2659 to 3.2667 inches 
0.0015 to 0.0020 inch 
0.7869 to 0.7874 inch 
0.7869 to 0.7871 inch 
0.0002 to 0.0004 inch 


0.006 to 0.012 inch 
0.008 to 0.028 inch 


0.0012 to 0.0028 inch 
0.006 inch 


0.531 to 0.5324 inch 
0.531 to 0.532 inch 


0.069 to 0.091 inch 
45 degrees 
0.003 inch maximum 


1.572 inch 
1.578 inch 


1.375 inch 
1.376 inch 


0.0016 inch 
0.003 inch 
0.006 inch 


0.0008 to 0.0027 inch 
0.0018 to 0.0037 inch 


1.65 to 1.66 inches 
1.42 to 1.50 inches 


1.531 to 1.539 inch 
1.335 to 1.343 inch 
0.002 inch 

45.6 degrees 
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ee НН 


Valve stem diameter 


Standard 
ТоТ CERNERET 0.3159 to 0.3167 inch 
Exhaust 0.3149 to 0.3156 inch 





Oversize 
0.3474 to 0.3481 inch 
0.347 to 0.3479 inch 





Valve springs 
Compression pressure @ specified length 



























bPO86060. dM E vds 200 Ibs @ 1.09 inches 
Unloaded .................. А 95 Ibs @ 1.461 inches 
Free length (approximate) ........................ : 1.86 inches 
Assembled height..................................... ç 1.48 to 1.44 inches 
Out-of-square limit................................................................... 0.060 inch 
Cylinder block 
Head gasket surface warpage limits 
Per six INCH OS «core terea euet n See e Nae Rx yu arse nU eR Fa НАННЕ Ганаа eaa uas 0.002 inch 
Total; u c; u l gas š 0.003 inch 
Cylinder bore diameter А 3.23 inches 
Taper/out-of-round service limit 0.005 inch 
Main bearing bore diameter 2.4523 to 2.4528 inches 
Crankshaft 
Main bearing journal diameter ....................... serere 2.2827 to 2.2835 inches 
Connecting rod journal diameter ....................... eren ' 1.885 to 1.886 inches 
Journal out-of-round limit................................................................ 0.00032 inch 
Journal taper limit ........................................................................... 0.0003 inch per inch 
Main journal runout limit ................... creen 0.002 inch* 
Thrust face runout тії... nnne 0.001 inch 
Crankshaft endplay.................................. КТЕН 0.004 to 0.008 inch 
Connecting rod bearings 
Oil clearance 
IB Tre METER 0.0008 to 0.0015 inch 
Allowabl6:i. u iai н ede EE ua eco eure mauu денди анаа Peste aant e od 0.008 to 0.0026 inch 
Bearing wall thickness (standard)......................... eene 0.0581 to 0.0586 inch 
Main bearings 
Oil clearance 
Desired dtes ннн aenean A nr ie pao aera o inan aua ван ЕЗИНЕ 0.0018 to 0.0026 inch 
Allowable...................... РЕЧЕ % 0.018 to 0.0034 inch 
Bearing wall thickness (standard).......................... eren 0.0838 to 0.0833 inch 
Connecting rods 
Piston pin bore diameter ..................... seen 0:8106 to 0.8114 inch 
Crankshaft bearing bore diameter....................................... as 1.8460 to 1.8468 inches 





Out-of-round limit, piston pin bore 0.0003 inch 
Alignment (bore center-to-bore center, maximum allowable) 
н 0.002 inch 


0.0015 inch 





Side clearance (endplay) 
Standard ....::...cs-csescesccsesceevesesecesuctsessisnbeevatessnassaneese is 0.004 to 0.011 inch 





Service limit 0.014 inch 
Pistons, piston pins and piston rings 
Piston diameter (standard) 
Сойея M-10 BRETT EET ELE 3.224 to 3.225 inch 
Coded blue................:: neenon " 3.225 to 3.226 inch 





0.004 inch oversize 3.226 to 3.227 inch 


Piston-to-bore clearance 


ASST ANG ТӨӨ дәлилли иискеди чанына инана ana 0.0016 to 0.0024 inch 
1993 on 
Maximum allowable rebuild clearance ................................. 0.0012 to 0.0020 inch 
Service limit ............................. 0.0012 to 0.0028 inch 





Piston pin bore diameter 0.8123 to 0.8128 inch 
Ring groove width 
Compression ring (top and second) ..................... en 0.0602 to 0.061 inch 
© оао НЫМ tetto irte ees e 0.1578 to 0.1587 inch 
2.606 to 2.638 inches 


Piston ріп diameter..................... i ннан 0.8119 to 0.8124 inch 
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Pistonsto-pinilearall66... «aon Н ы ИНН ИКИ ГҮ 
Piston РЇЙЗЇӨЗЇӨ@ Ж ЇӨагаһ&ё. ыенен иин наанаа видана анана 
Piston ring width (compression rings only) 

TOP енын АНИКИН 


Ring gap 
Compression (top and ѕесопа).................................................. 
Oil ring (steel rail) 
199 TANGO. ccc ore аньанаи азада TEE ads 


Piston ring side clearance (compression rings only) 
Standard 
TOPAN G REDI RE 
Second ring................ 
Service limit (both rings) 
*Runout of journals 2, 3 and 4 relative to journals 1 and 5. 





Torque specifications 


Connecting rod cap nuts 
ABUL Enge ea E аа cerea eren nae айланан нудан 
AZODS Bigler иаа анаа мойын нан жанла калк кы кена рне н ЫЙЫНА; 
Main bearing cap bolts 
1.8L engine 
1.9L engine ке 
Oil jet bolt (1.8L engine only)................. UU U U UU uU u S 





0.0003 to 0.0005 inch 
press fit 


0.0578 to 0.0582 inch 
0.0574 to 0.0586 inch 


0.010 to 0.020 inch 
0.016 to 0.055 inch 
0.016 to 0.066 inch 


0.0015 to 0.0032 inch 
0.0015 to 0.0035 inch 
0.006 inch 


Ft-Ibs (unless otherwise indicated) 


35 to 37 
26 to 30 


40 to 43 
67 to 80 
104 to 156 in-Ibs 





1.1a Engine top-end components - 
exploded view (1.8L engine) 





1 General information 





Refer to illustrations 1.1a through 1.1e 

Included in this portion of Chapter 2 are the general overhaul pro- 
cedures for the cylinder head and internal engine components. (see il- 
lustrations) 





The information ranges from advice concerning preparation for an 
overhaul and the purchase of replacement parts to detailed, step-by- 
Step procedures covering removal and installation of internal engine 
components and the inspection of parts. 

The following Sections have been written based on the assump- 
tion that the engine has been removed from the vehicle. For informa- 
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AUTOMATIC TRANSAXLE 


1.1b Engine bottom-end external 
components - exploded view 
(1.8L engine) 


1.1c Engine bottom-end internal components - 
exploded view (1.8L engine) 
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1.1d Engine top-end components - exploded view (1.9L engine) 


Oil filler cap 32 
Valve cover bolt 33 
Valve cover 34 
Valve keepers 35 
Valve spring retainer 36 
Intake valve spring and damper 37 
Exhaust valve spring 38 
Valve stem seal 39 
Rocker arm bolt 40 
Rocker arm fulcrum 41 
Lifter guide retainer 42 
Rocker arm 43 
Valve lifter 44 
Lifter guide 45 
Cylinder head 46 
Exhaust valve 47 
Intake valve 48 
Spark plug 49 
Nut 50 
Heat shield 51 
Stud 52 
Exhaust manifold 53 
Nut 54 
Exhaust manifold gasket 55 
Stud 56 
Stud 57 
Stud 58 
Camshaft thrust plate 59 
Bolt 60 


Cup plug 

Oil flow control rod 
Camshaft 

Woodruff key 
Camshaft seal 
Camshaft sprocket 
Washer 

Bolt 

Dowel 

Cylinder head gasket 
Intake manifold gasket 
Stud 

Engine lifting bracket 
Stud 

Engine oil dipstick 
Dipstick tube 

Nut 

Fuel injector harness 
Vacuum fitting 

Fuel rail 

Vacuum line 

Bolt 

Fuel injector 

Nut 

Intake manifold 

Bolt 

Throttle cable bracket 
Vacuum fitting 

EGR valve gasket 


61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 





EGR valve (if equipped) 
Bolt 

Vacuum hose 

Vacuum tap 

Throttle position sensor 
Screw and washer 
Gasket 

Bolt | 
Throttle body gasket 
Throttle body 

Gasket 

Air bypass valve 

Screw and washer 
Screw and washer 
Camshaft position sensor 
Bolt 

Gasket 

Thermostat 

Bolt 

Thermostat housing 
Bolt 

Coil mounting bracket 
Ignition coil pack 
Radio capacitor 

Bolt 

Spark plug wires 
Cylinder block 
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Crankshaft pulley bolt 
Crankshaft washer 
Crankshaft damper 
Nut 

Timing belt cover 
Crankshaft sprocket 
Stud 

Timing belt guide 
Drivebelt tensioner 
Camshaft sprocket 
Bolt 

Water pump 

Water pump gasket 
Tensioner spring 
Tensioner block 
Screw - 
Crankshaft position 
sensor (variable reluc- 
tance sensor) 

Bolt 

Front oil seal 

Bolt 

Screw and washer 
Oil strainer and 
pickup tube 


Engine bottom-end components - exploded view (1.9L engine) 


Oil strainer gasket 

Oil pump 

Oil pump gasket 

Oil filter 

Oil filter insert 

Oil pan drain plug gasket 
Oil pan drain plug 
Screw and washer 
Spacer 

Oil pan 

Oil pan gasket 

Front main bearing cap 
Front intermediate 
main bearing cap 
Center main bearing cap 
Rear intermediate main 
bearing cap 

Rear main bearing cap 
Bolt 

Lower main bearing 
Woodruff key 
Crankshaft 

Upper main bearing 
Thrust bearing 

Engine mount bracket 


Bolt 

Cylinder block 

Oil pressure switch 
Block heater (installed in 
place of a core plug 
if equipped) 

Plug 

Retainer gasket 
Retainer 

Rear oil seal 

Bolt 

Flywheel (manual 
transaxle models) 
Dowel pin 

Bearing 

Bolt 

Clutch disc 

Pressure plate 

Bolt 

Bolt 

Reinforcement plate 
Driveplate (automatic 
transaxle models) 
Piston ring set 

Top compression ring 
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Second compression ring 
Oil ring spacer 

Oil ring rails 

Piston ` 

Piston pin 

Connecting rod 

Piston and connecting 
rod assembly 
Connecting rod bolt 
Connecting rod bearing 
Connecting rod cap 
Nut 

Crankcase vent tube 
Fuel charging assembly 
PCV valve 

Grommet 

PCV separator 

Screw and washer 
Screw and washer 
Separator gasket 
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ELECTRICAL 
CONNECTOR 










IL 
PRESSURE 
SWITCH 

(1.8 L ENGINE) 





2.4a The 1.8L oil pressure sending unit (switch) is located on the 
rear side of the engine 





tion concerning in-vehicle engine repair, as well as removal and instal- 
lation of the external components necessary for the overhaul, see 
Chapter 2A and Section 7 of this Chapter. 

The Specifications included in this Part are only those necessary 
for the inspection and overhaul procedures which follow. Refer to Part 
A for additional Specifications. 


——— s ee 
2 Engine overhaul - general information 
== r VT 


Refer to illustrations 2.4a and 2.4b 

It's not always easy to determine when, or if, an engine should be 
completely overhauled, as a number of factors must be considered. 

High mileage is not necessarily an indication that an overhaul is 
needed, while low mileage doesn't preclude the need for an overhaul. 
Frequency of servicing is probably the most important consideration. 
An engine that's had regular and frequent oil and filter changes, as 
well as other required maintenance, will most likely give many thou- 
sands of miles of reliable service. Conversely, a neglected engine may 
require an overhaul very early in its life. 

Excessive oil consumption is an indication that piston rings, valve 
seals and/or valve guides are in need of attention. Make sure that oil 
leaks aren't responsible before deciding that the rings and/or guides 
are bad. Perform a compression check to determine the extent of the 
work required (see Section 3). 

Check the oil pressure with a gauge installed in place of the oil 
pressure sending unit (see illustrations) and compare it to this Chap- 
ter's Specifications. If it's extremely low, the bearings and/or oil pump 
are probably worn out. 

Loss of power, rough running, knocking or metallic engine noises, 
excessive valve train noise and high fuel consumption rates may also 
point to the need for an overhaul, especially if they're all present at the 
same time. If a complete tune-up doesn't remedy the situation, major 
mechanical work is the only solution. 

An engine overhaul involves restoring the internal parts to the 
specifications of a new engine. During an overhaul, the piston rings are 
replaced and the cylinder walls are reconditioned (rebored and/or 
honed). If a rebore is done by an automotive machine shop, new over- 
size pistons will also be installed. The main bearings, connecting rod 
bearings and camshaft bearings are generally replaced with new ones 
and, if necessary, the crankshaft may be reground to restore the jour- 
nals. Generally, the valves are serviced as well, since they're usually in 
less-than-perfect condition at this point. 

While the engine is being overhauled, other components, such as 





2.4b The 1.9L oil pressure sending unit (arrow) is mounted on the 
firewall side of the engine, near the starter 


the distributor (if equipped), starter and alternator, can be rebuilt as 
well. The end result should be a like-new engine that will give many 
trouble-free miles. Note: Critical cooling system components such as 
the hoses, drivebelts, thermostat and water pump MUST be replaced 
with new parts when an engine is overhauled. The radiator should be 
checked carefully to ensure that it isn't clogged or leaking (see Chapter 
3). Also, we don’t recommend overhauling the oil pump - always install 
a new one when an engine is rebuilt. 

Before beginning the engine overhaul, read through the entire 
procedure to familiarize yourself with the scope and requirements of 
the job. Overhauling an engine isn't difficult if you follow all of the in- 
structions carefully, have the necessary tools and equipment and pay 
close attention to all specifications; however, it is time consuming. 
Plan on the vehicle being tied up for a minimum of two weeks, espe- 
cially if parts must be taken to an automotive machine shop for repair 
or reconditioning. Check on availability of parts and make sure that 
any necessary special tools and equipment are obtained in advance. 
Most work can be done with typical hand tools, although a number of 
precision measuring tools are required for inspecting parts to deter- 
mine if they must be replaced. Often an automotive machine shop will 
handle the inspection of parts and offer advice concerning recondi- 
tioning and replacement. Note: Always wait until the engine has been 
completely disassembled and all components, especially the engine 
block, have been inspected before deciding what service and repair 
operations must be performed by an automotive machine shop. Since 
the block's condition will be the major factor to consider when deter- 
mining whether to overhaul the original engine or buy a rebuilt one, 
never purchase parts or have machine work done on other compo- 
nents until the block has been thoroughly inspected. As a general rule, 
time is the primary cost of an overhaul, so it doesn't pay to install worn 
or substandard parts. 

As a final note, to ensure maximum life and minimum trouble from 
a rebuilt engine, everything must be assembled with care in a spot- 
lessly clean environment. 





3 Compression check 





1  Acompression check will tell you what mechanical condition the 
upper end (pistons, rings, valves, head gaskets) of vour engine is in. 
Specifically, it can tell you if the compression is down due to leakage 
caused by worn piston rings, defective valves and seats or a blown 
head gasket. Note: The engine must be at normal operating tempera- 
ture and the battery must be fully charged for this check. 

2 Begin by cleaning the area around the spark plugs before you re- 
move them (compressed air should be used, if available, otherwise a 
small brush or even a bicycle tire pump will work). The idea is to pre- 
vent dirt from getting into the cylinders as the compression check is 
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being done. 

3 Remove all of the spark plugs from the engine (see Chapter 1). 

4 Block the throttle wide open. 

5 Оп 1.81 engines, detach the coil wire from the center of the dis- 
tributor cap and ground it on the engine block. Use a jumper wire with 
alligator clips on each end to ensure a good ground. On 1.9L engines, 
ground all of the spark plug wires on the engine block. Also, disable 
the fuel pump by lifting the button on the fuel pump inertia switch (see 
the fuel pressure relief procedure in Chapter 4). 

6 Install the compression gauge in the number one spark plug hole. 
7 Crank the engine over at least seven compression strokes and 
watch the gauge. The compression should build up quickly in a 
healthy engine. Low compression on the first stroke, followed by grad- 
ually increasing pressure on successive strokes, indicates worn piston 
rings. A low compression reading on the first stroke, which doesn't 
build up during successive strokes, indicates leaking valves or a blown 
head gasket (a cracked head could also be the cause). Deposits on 
the undersides of the valve heads can also cause low compression. 
Record the highest gauge reading obtained. 

8 Repeat the procedure for the remaining cylinders and compare 
the results to this Chapter's Specifications. 

9 Add some engine oil (about three squirts from a plunger-type oil 
can) to each cylinder, through the spark plug hole, and repeat the test. 
10 Ifthe compression increases after the oil is added, the piston 
rings are definitely worn. If the compression doesn't increase signifi- 
cantly, the leakage is occurring at the valves or head gasket. Leakage 
past the valves may be caused by burned valve seats and/or faces or 
warped, cracked or bent valves. 

11 If two adjacent cylinders have equally low compression, there's a 
strong possibility that the head gasket between them is blown. The 
appearance of coolant in the combustion chambers or the crankcase 
would verify this condition. ` 

12 If one cylinder is 20 percent lower than the others, and the engine 
has a slightly rough idle, a worn exhaust lobe on the camshaft could 
be the cause. 

13 If the compression is unusually high, the combustion chambers 
are probably coated with carbon deposits. If that’s the case, the cylin- 
der head should be removed and decarbonized. 

14 If compression is way down or varies greatly between cylinders, it 
would be a good idea to have a leak-down test performed by an auto- 
motive repair shop. This test will pinpoint exactly where the leakage is 
occurring and how severe it is. 
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4 Engine removal - methods and precautions 


а 


If you’ve decided that an engine must be removed for overhaul or 
major repair work, several preliminary steps should be taken. 

Locating a suitable place to work is extremely important. 
Adequate work space, along with storage space for the vehicle, will be 
needed. If a shop or garage isn’t available, at the very least a flat, level, 
clean work surface made of concrete or asphalt is required. 

Cleaning the engine compartment and engine before beginning 
the removal procedure will help keep tools clean and organized. 

An engine hoist or A-frame will also be necessary. Make sure the 
equipment is rated in excess of the combined weight of the engine 
and accessories. Safety is of primary importance, considering the po- 
tential hazards involved in lifting the engine out of the vehicle. 

If the engine is being removed by a novice, a helper should be 
available. Advice and aid from someone more experienced would also 
be helpful. There are many instances when one person cannot simul- 
taneously perform all of the operations required when lifting the engine 
out of the vehicle. 

Plan the operation ahead of time. Arrange for or obtain all of the 
tools and equipment you'll need prior to beginning the job. Some of 
the equipment necessary to perform engine removal and installation 
safely and with relative ease are (in addition to an engine hoist) a heavy 
duty floor jack, complete sets of wrenches and sockets as described 
in the front of this manual, wooden blocks and plenty of rags and 
cleaning solvent for mopping up spilled oil, coolant and gasoline. If the 
hoist must be rented, make sure that you arrange for it in advance and 











5.6 Label each wire before unplugging the connector 


perform all of the operations possible without it beforehand. This will 
save you money and time. 

Plan for the vehicle to be out of use for quite a while. A machine 
shop will be required to perform some of the work which the do-it- 
yourselfer can’t accomplish without special equipment. These shops 
often have a busy schedule, so it would be a good idea to consult 
them before removing the engine in order to accurately estimate the 
amount of time required to rebuild or repair components that may 
need work. 

Always be extremely careful when removing and installing the en- 
gine. Serious injury can result from careless actions. Plan ahead, take 
your time and a job of this nature, although major, can be accom- 
plished successfully. 
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5 Engine - removal and installation 





Refer to illustrations 5.6, 5.44, 5.49 and 5.69 

Warning: The air conditioning system is under high pressure! Have a 
dealer service department or service station depressurize the system 
before disconnecting any air conditioning system hoses or fittings. 


Removal 


1.8L engine models 

Note: / the vehicle has a manual transaxle, the engine and transaxle 
are removed as a unit. If it has an automatic transaxle, the engine is re- 
moved separately from the transaxle. 

1 On automatic transaxle models, have the air conditioning system 
depressurized by a dealer or other qualified shop. DO NOT depressur- 
ize the system yourself! 

2 Refer to Chapter 4 and relieve the fuel system pressure, then dis- 
connect the negative cable from the battery. On manual transaxle 
models, remove the battery, battery tray and battery duct (see Chap- 
ter 5). 

3 Cover the fenders and cowl and remove the hood (see Chap- 
ter 11). 


Special pads are available to protect the fenders, but an old bed-. 


spread or blanket will also work. 

4 Remove the air cleaner assembly (see Chapter 4). 

5 Drain the cooling system and engine oil (see Chapter 1). 

6  Labelthe vacuum lines, emissions system hoses, wiring connec- 
tors, ground straps and fuel lines, to ensure correct reinstallation, then 
detach them. Pieces of masking tape with numbers or letters written 
on them work well (see illustration). If there's any possibility of confu- 
sion, make a sketch of the engine compartment and clearly label the 
lines, hoses and wires. 

7 Label and detach all coolant hoses from the engine. Disconnect 
the heater hoses at the firewall. 

8 Remove the cooling fan, shroud and radiator (see Chapter 3). 

9 Remove the drivebelts (see Chapter 1). 


2B 


2B-10 


Chapter 2 PartB General engine overhaul procedures 








as / 
FUEL PRESSURE 
REGULATOR 
О 
SHUTTER VALVE 
ACTUATOR 


5.44 Remove the shutter valve actuator (1.8L engine) 


LIFTING 





PLATE 


TRANSAXLE 


5.49 On 1.8L engines with automatic transaxle, ease the transaxle 
away from the engine, then lift it out 





10 Warning: Gasoline is extremely flammable, so extra precautions 
must be taken when working on any part of the fuel system. DO NOT 
smoke or allow open flames or bare light bulbs near the vehicle. Also, 
don’t work in a garage if a natural gas appliance with a pilot light is pre- 
sent. Disconnect the fuel lines running from the engine to the chassis 
and detach their clips (see Chapter 4). Plug or cap all open fittings/lines. 
11 Disconnect the accelerator cable (and kickdown cable, if 
equipped) from the throttle cam, then disconnect the cable bracket 
from the intake plenum (see Chapter 4). 

12 On power-steering-equipped models, unbolt the power steering 
pump and bracket (see Chapter 10). Leave the lines/hoses attached 
and make sure the pump is kept in an upright position in the engine 
compartment (use wire or rope to restrain it out of the way). 

13 On air conditioned models, unbolt the compressor (see Chapter 
3). On automatic transaxle models, remove the compressor from the 
engine compartment. On manual transaxle models, set the compres- 
sor aside without disconnecting the hoses. 

14 On automatic transaxle models, remove the starter motor. On 
manual transaxle models, disconnect the starter motor wires (see 
Chapter 5). 

15 On automatic transaxle models, remove the alternator (see Chap- 
ter 5). 

16 Securely block the rear wheels so the vehicle can’t roll. Jack up 
the front and position it securely on jackstands. DO NOT get under a 
vehicle that's supported only by a jack! 

17 Detach the exhaust system from the engine (see Chapter 4). 

18 Remove the upper and lower splash shields from the passenger's 
side of the vehicle. 


Manual transaxle models 

19 Detach the clutch release (slave) cylinder line bracket from the 
transaxle and place the release cylinder aside without disconnecting 
the line (see Chapter 8). 

20 Disconnect the extension bar, shift control rod and speedometer 
cable from the transaxle (see Chapter 7A). 

21 Remove the stabilizer bar (see Chapter 10). 

22 Disconnect the tie-rod ends from the steering knuckles (see 
Chapter 10). 

23 Remove the inner ends of the driveaxles from the transaxle (see 
Chapter 8). 

24 Remove the transaxle mounting nuts from the crossmember. 

25 Remove the jackstands and lower the vehicle. 

26 Attach a lifting sling to the engine lifting brackets. Connect a hoist 
to the sling. Warning: DO NOT place any part of your body under the 
engine when it's supported only by a hoist or other lifting device. 

27 Raise the hoist just until it supports the engine, then remove the 
crankshaft pulley (see Timing belt replacement in Chapter 2A). 

28 Remove the engine mount though-bolt, then detach the mount 


from the engine. 

29 Remove the transaxle upper mount and support bracket. 

30 Recheck to be sure nothing is still connecting the engine to the 
transmission or vehicle. Disconnect anything still remaining. 

31 Carefully lift the engine and transaxle out of the engine compart- 
ment. They should come out easily. Stop lifting if the engine seems to 
be caught. Find and fix the problem before you continue lifting. 

32 Once the engine is out, remove the intake support bracket from 
the plenum. 

33 Remove the starter motor (see Chapter 5). 

34 Remove the transaxle front mount and lower the engine/transaxle 
assembly to the floor. 

35 Unbolt thel engine (including the oil pan) from the transaxle, then 
take the transaxle off the engine. 

36 Remove the clutch from the flywheel (see Chapter 8). 

37 Remove the flywheel (see Chapter 2A). 

38 Raise the engine and bolt it to an engine stand. Note: Engine 
stands are available inexpensively from most automotive equipment 
suppliers. 


Automatic transaxle models 


39 Remove the driveaxle bearing support (see Chapter 8). ` 

40 Remove the inspection plate and remove the torque converter-to- 
driveplate fasteners (see Chapter 7). 

41 Remove the crankshaft pulley (see Timing belt replacement in 
Chapter 2A). 

42 Remove all of the transaxle-to-engine bolts that can be reached 
from beneath the vehicle. . 

43 Remove the vacuum chamber canister, fuel pressure regulator 
and bracket (see Chapter 4). 

44 Remove the shutter valve actuator and bracket (see illustration). 
45 Attach a lifting sling to the engine lifting brackets. Connect a hoist 
to the sling. Warning: DO NOT place any part of your body under the 
engine when it's supported only by a hoist or other lifting device. 

46 Raise the hoist just enough to support the engine. 

47 Remove the remaining bolts that secure the transaxle to the en- 
gine, including the oil pan-to-transaxle bolts. 

48 Remove the crankshaft pulley and engine mount (see Timing belt 
replacement in Chapter 2A). 

49 Ease the engine away from the transaxle, then lift it out of the en- 
gine compartment (see illustration). It should come out easily. Stop 
lifting if the engine seems to be caught. Find and fix the problem be- 
fore you continue lifting. ` 

50 Remove the driveplate (see Flywheel/driveplate - removal and in- 
stallation in Chapter 2A). 

51 Bolt the engine to an engine stand. Note: Engine stands are avail- 
able inexpensively from most automotive equipment suppliers. 
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5.69 On some 1.9L engine models with automatic transaxle, 
there's a support bracket for the kickdown cable behind the 
engine block which must be detached 





1.9L engine models 


Note: /f the vehicle has a manual transaxle, the engine and transaxle 
are removed as a unit. If it has an automatic transaxle, the engine is re- 
moved separately from the transaxle. 

52 Have the air conditioning system discharged by a dealer or other 
qualified shop. DO NOT discharge the system yourself! 

53 Refer to Chapter 4 and relieve the fuel system pressure, then dis- 
connect the negative cable from the battery. On manual transaxle 
models, remove the battery, battery tray and battery duct (see Chap- 
ter 5). 

54 Cover the fenders and cowl and remove the hood (see Chap- 
ter 11). 

Special pads are available to protect the fenders, but an old bed- 
spread or blanket will also work. 

55 Remove the air cleaner assembly (see Chapter 4). 

56 Drain the cooling system and engine oil (see Chapter 1). 

57 Label the vacuum lines, emissions system hoses, wiring connec- 
tors, ground straps and fuel lines, to ensure correct reinstallation, then 
detach them. Pieces of masking tape with numbers or letters written 
on them work well (see illustration 5.6). If there's any possibility of 
confusion, make a sketch of the engine compartment and clearly label 
the lines, hoses and wires. 

58 Remove the idle air bypass valve (see Chapter 4). 

59 Label and detach all coolant hoses from the engine. Disconnect 
the heater hoses at the firewall. 

60 Remove the cooling fan, shroud and radiator (see Chapter 3). 

61 Remove the drivebelt (see Chapter 1). On automatic transaxle 
models, remove the drivebelt tensioner and idler pulley. 

62 Warning: Gasoline is extremely flammable, so extra precautions 
must be taken when working on any part of the fuel system. DO NOT 
smoke or allow open flames or bare light bulbs near the vehicle. Also, 
don't work in a garage if a natural gas appliance with a pilot light is pre- 
sent. Disconnect the fuel lines running from the engine to the chassis 
and detach their clips (see Chapter 4). Plug or cap all open fittings/lines. 
63 Disconnect the accelerator cable (and kickdown cable, if 
equipped) from the throttle lever, then disconnect the cable bracket 
from the intake plenum (see Chapter 4). 

64 On power steering equipped vehicles, disconnect the return hose 
from the pump reservoir and the pressure hose from the pump (see 
Chapter 10). Detach the bracket that secures the power steering and 
air conditioner lines to the alternator bracket, then position the power 
steering hoses out of the way. Cap or plug the hoses and fittings to 
keep out contamination. 

65 Оп air-conditioned models, disconnect the suction line at the ac- 
cumulator/drier. Unbolt and remove the compressor (see Chapter 3). 
Set the compressor aside without disconnecting the hoses and tie it 
out of the way. 
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66 Remove the splash shield from the driver's side and both splash 
shields from the passenger side of the vehicle. 

67 Remove the catalytic converter (see Chapter 4). 

68 Remove the starter motor (see Chapter 5). 

69 If you're working on a vehicle with an automatic transaxle, detach 
the kickdown cable bracket from the back side of the engine block 
and place it out of the way (see illustration). 

70 Remove the crankshaft damper (see Timing belt replacement in 
Chapter 2A). 

71 If you're working on a vehicle with a manual transaxle, loosen the 
front wheel nuts. 

72 Securely block the rear wheels so the vehicle can’t roll. Jack up 
the front and position it securely on jackstands. DO NOT get under a 
vehicle that’s supported only by a jack! 


Manual transaxle models 


73 Remove the shift control rod and extension bar (see Chapter 7A). 
74 Remove the driveaxles (see Chapter 8). Caution: Be sure to place 
plugs in the differential side gears or they may fall out of position. 

75 Disconnect the speedometer cable. 

76 Detach the slave cylinder and its hydraulic line from the transaxle 
and set them aside without disconnecting the line. 

77 Remove the transaxle mounting bolts. 

78 Install the front wheels, lower the vehicle and tighten the wheel 
lug nuts. 

79 Attach a lifting sling to the engine lifting brackets. Connect a hoist 
to the sling. Warning: DO NOT place any part of your body under the 
engine when it's supported only by a hoist or other lifting device. 

80 Lift the hoist just enough to support the engine, then remove the 
right-hand engine mount and damper. 

81 Remove the transaxle upper mount. 

82 Recheck to be sure nothing is still connecting the engine to the 
transaxle or vehicle. Disconnect anything still remaining. 

83 Carefully lift the engine and transaxle out of the engine compart- 
ment. They should come out easily. Stop lifting if the engine seems to 
be caught. Find and fix the problem before you continue lifting. 

84 Lower the engine/transaxle assembly to the floor. Unbolt the en- 
gine (including the oil pan) from the transaxle, then take the transaxle 
off the engine. 

85 Remove the clutch from the flywheel (see Chapter 8). 

86 Remove the flywheel (see Flywheel/driveplate section in Chap- 
ter 2A). . 

87 Raise the engine and bolt it to an engine stand. Note: Engine 
stands are available inexpensively from most automotive equipment 
suppliers. 


Automatic transaxle models 

88 Remove the driveplate inspection shield. 

89 Remove the torque converter-to-driveplate nuts. 

90 Remove the five engine-to-transaxle bolts that can be reached 
from below. 

91 Remove the jackstands and lower the vehicle. 

92 Remove the two transaxle-to-engine bolts that are accessible 
from above. 

93 Recheck to be sure nothing is still connecting the engine to the 
transmission or vehicle. Disconnect anything still remaining. 

94 Ease the engine away from the transaxle and carefully lift it out of 
the engine compartment. It should come out easily. Stop lifting if the 
engine seems to be caught. Find and fix the problem before you con- 
tinue lifting. Bolt the engine to an engine stand. Note: Engine stands 
are commonly available from automotive equipment suppliers. 


Installation 

95 Check the engine and transmission mounts. If they're worn or 
damaged, replace them. 

96 If you're working on a manual transmission equipped vehicle, in- 
stall the clutch and pressure plate (see Chapter 7). Now is a good time 
to install a new clutch. Reinstall the transaxle on the engine (see Chap- 
ter 7). 

97 Carefully lower the engine into the engine compartment - make 
sure the engine mounts line up. 

98 |f you're working on an automatic transaxle equipped vehicle, 
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guide the torque converter into the crankshaft following the procedure 
outlined in Chapter 7. Install the transmission-to-engine bolts and 
tighten them securely. Caution: DO NOT use the bolts to force the 
transmission and engine together! 

99 Reinstall the remaining components in the reverse order of re- 
moval. 

100 Add coolant, oil, power steering and transmission fluid as needed. 
101 Run the engine and check for leaks and proper operation of all 
accessories, then install the hood and test drive the vehicle. 

102 Have the air conditioning system recharged (if it was discharged 
and leak tested. 


a m. — — 
6 Engine rebuilding alternatives 
——X L L u L. Ыыы ыш. 

The do-it-yourselfer is faced with a number of options when per- 
forming an engine overhaul. The decision to replace the engine block, 
piston/connecting rod assemblies and crankshaft depends on a num- 
ber of factors, with the number one consideration being the condition 
of the block. Other considerations are cost, access to machine shop 
facilities, parts availability, time required to complete the project and 
the extent of prior mechanical experience on the part of the do-it-your- 
selfer. 

Some of the rebuilding alternatives include: 

Individual parts - If the inspection procedures reveal that the en- 
gine block and most engine components are in reusable condition, 
purchasing individual parts may be the most economical alternative. 
The block, crankshaft and piston/connecting rod assemblies should all 
be inspected carefully. Even if the block shows little wear, the cylinder 
bores should be surface honed. 

Short block - A short block consists of an engine block with a 
crankshaft and piston/connecting rod assemblies already installed. All 
new bearings are incorporated and all clearances will be correct. The 
existing camshaft, valve train components, cylinder head and external 
parts can be bolted to the short block with little or no machine shop 
work necessary. 

Long block - A long block consists of a short block plus an oil 
pump, oil pan, cylinder head, valve cover, camshaft and valve train 
components, timing sprockets and chain or gears and timing cover: All 
components are installed with new bearings, seals and gaskets incor- 
porated throughout. The installation of manifolds and external parts is 
all that's necessary. 

Give careful thought to which alternative is best for you and dis- 
cuss the situation with local automotive machine shops, auto parts 
dealers and experienced rebuilders before ordering or purchasing re- 
placement parts. 
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7 Engine overhaul - disassembly sequence 
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1 It's much easier to disassemble and work on the engine if it’s 
mounted on a portable engine stand. A stand can often be rented quite 
cheaply from an equipment rental yard. Before the engine is mounted 
on a stand, the flywheel/driveplate should be removed from the engine. 
2 If a stand isn’t available, it’s possible to disassemble the engine 
with it blocked up on the floor. Be extra careful not to tip or drop the 
engine when working without a stand. 
3 Ifyou're going to obtain a rebuilt engine, all external components 
must come off first, to be transferred to the replacement engine, just 
as they will if you’re doing a complete engine overhaul yourself. These 
include: 

Alternator and brackets 

Emissions control components 

Distributor (1.8L engine), coil pack (1.9L engine), spark plug wires 

and spark plugs 

Thermostat and housing cover 

Water pump 

EFI components 

Intake/exhaust manifolds 

Oil filter 


Engine mounts 

Clutch and flywheel/driveplate 

Engine rear plate 

Note: When removing the external components from the engine, 
pay close attention to details that may be helpful or important during 
installation. Note the installed position of gaskets, seals, spacers, pins, 
brackets, washers, bolts and other small items. 
4  Ifyou're obtaining a short block, which consists of the engine 
block, crankshaft, pistons and connecting rods all assembled, then the 
cylinder head, oil pan and oil pump will have to be removed as well. 
See Engine rebuilding alternatives for additional information regarding 
the different possibilities to be considered. 
5 Ifyou're planning a complete overhaul, the engine must be disas- 
sembled and the internal components removed in the following order: 

Timing belt cover(s) 

Timing belt 

Valve cover 

Intake and exhaust manifolds 

Rocker arms (1.9L engines) and camshaft(s) 

Valve lifters 

Cylinder head 

Oil pan 

Oil pump 

Piston/connecting rod assemblies 

Crankshaft and main bearings 
6 Before beginning the disassembly and overhaul procedures, 
make sure the following items are available. Also, refer to Engine over- 
haul - reassembly sequence for a list of tools and materials needed for 
engine reassembly. 

Common hand tools 

Small cardboard boxes or plastic bags for storing parts 

Gasket scraper 

Ridge reamer 

Vibration damper puller 

Micrometers 

Telescoping gauges 

Dial indicator set 

Valve spring compressor 

Cylinder surfacing hone 

Piston ring groove cleaning tool 

Electric drill motor 

Tap and die set 

Wire brushes 

Oil gallery brushes 

Cleaning solvent 
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8 Cylinder head - disassembly 

EE а 
Refer to illustrations 8.2, 8.3 and 8.4 

Note: New and rebuilt cylinder heads are commonly available for most 
engines at dealerships and auto parts stores. Due to the fact that some 
specialized tools are necessary for the disassembly and inspection 
procedures, and replacement parts may not be readily available, it may 
be more practical and economical for the home mechanic to purchase 
replacement head rather than taking the time to disassemble, inspect 
and recondition the original(s). 

1 Cylinder head disassembly involves removal of the intake and ex- 
haust valves and related components. If they’re still in place, remove 
the rocker arms, lifters and fulcrums (1.9L engines) from the cylinder 
head. Label the parts or store them separately so they can be rein- 
stalled in their original locations. 

2 Before the valves are removed, arrange to label and store them, 
along with their related components, so they can be kept separate and 
reinstalled in the same valve guides they are removed from (see illus- 
tration). 

3 Compress the springs on the first valve with a spring compressor 
and remove the keepers (see illustration). Refer to Valve springs in 
Chapter 2A for details of valve spring compressor use. Carefully re- 
lease the valve spring compressor and remove the retainer, the spring 








8.2 A small plastic bag, with an appropriate label, can be used to 
store the valve train components so they can be kept together 
and reinstalled in the original position 
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8.4 If the valve won't pull through the guide, deburr the edge of 
the stem end and the area around the top of the keeper groove 
with a file or whetstone 


and the spring seat (if used). 

4 Pull the valve out of the head, then remove the oil seal from the 
guide. If the valve binds in the guide (won't pull through), push it back 
into the head and deburr the area around the keeper groove with a fine 
file or whetstone (see illustration). 

5 Repeat the procedure for the remaining valves. Remember to 
keep all the parts for each valve together so they can be reinstalled in 
the same locations. 

6 Опсе the valves and related components have been removed 
and stored in an organized manner, the head should be thoroughly 
cleaned and inspected. If a complete engine overhaul is being done, 
finish the engine disassembly procedures before beginning the cylin- 
der head cleaning and inspection process. 
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9 Cylinder head - cleaning and inspection 

_ ———————-——— 
Refer to illustrations 9.12, 9.14, 9.15, 9.16, 9.17 апа 9.18 

1 Thorough cleaning of the cylinder head and related valve train 
components, followed by a detailed inspection, will enable you to de- 
cide how much valve service work must be done during the engine 
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8.3 Use a valve spring compressor to compress the spring, then 
remove the keepers from the valve stem 


overhaul. Note: If the engine was severely overheated, the cylinder 
head is probably warped (see Step 12). 


Cleaning 

2 Scrape all traces of old gasket material and sealing compound off 
the head gasket, intake manifold and exhaust manifold sealing sur- 
faces. Be very careful not to gouge the cylinder head. Special gasket 
removal solvents that soften gaskets and make removal much easier 
are available at auto parts stores. 

3 Remove all built-up scale from the coolant passages. 

4  Runa stiff wire brush through the various holes to remove de- 
posits that may have formed in them. 

5 Run an appropriate size tap into each of the threaded holes to re- 
move corrosion and thread sealant that may be present. If com- 
pressed air is available, use.it to clear the holes of debris produced by 
this operation. Warning: Wear eye protection when using compressed 
air! 

6 Clean the rocker arm bolts (1.9L engines) with a wire brush. 

7 Clean the cylinder head with solvent and dry it thoroughly. Com- 
pressed air will speed the drying process and ensure that all holes and 
recessed areas are clean. Note: Decarbonizing chemicals are available 
and may prove very useful when cleaning cylinder heads and valve 
train components. They are very caustic and should be used with cau- 
tion. Be sure to follow the instructions on the container. 

8 Clean the rocker arms and fulcrums (1.9L engines) with solvent 
and dry them thoroughly (don't mix them up during the cleaning pro- 
cess). Compressed air will speed the drying process and can be used 
to clean out the oil passages. 

9 Clean all the valve springs, spring seats, keepers and retainers (or 
rotators) with solvent and dry them thoroughly. Do the components 
from one valve at a time to avoid mixing up the parts. 

10 Scrape off any heavy deposits that may have formed on the 
valves, then use a motorized wire brush to remove deposits from the 
valve heads and stems. Again, make sure the valves don't get mixed 


up. 


Inspection 

Note: Be sure to perform all of the following inspection procedures be- 
fore concluding that machine shop work is required. Make a list of the 
items that need attention. 


Cylinder head 


11 Inspect the head very carefully for cracks, evidence of coolant 
leakage and other damage. If cracks are found, check with an automo- 
tive machine shop concerning repair. If repair isn't possible, a new 
cylinder head should be obtained. 

12 Using a straightedge and feeler gauge, check the head gasket 
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9.12 Check the cylinder head gasket surface for warpage by 
trying to slip a feeler gauge under the straightedge (see this 
Chapter’s Specifications for the maximum warpage allowed and 
use a feeler gauge of that thickness) 





9.15 Check for valve wear at the points shown here 


1 Valve tip 
2 Keeper groove 
3 Stem (least worn area) 


4 Stem (most worn area) 
5 Valve face 
6 Margin 
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9.14 A dial indicator can be used to determine the valve stem-to- 
guide clearance (move the valve stem as indicated by the arrows) 


VALVE MARGIN WIDTH 


9.16 The margin width on each valve must be as specified (if no 
margin exists, the valve cannot be reused) 





mating surface for warpage (see illustration). If the warpage exceeds 
the limit listed in this Chapter's Specifications, it can be resurfaced at 
an automotive machine shop. 

13 Examine the valve seats in each of the combustion chambers. If 
they're pitted, cracked or burned, the head will require valve service 
that's beyond the scope of the home mechanic. 

14 Check the valve stem-to-guide clearance by measuring the lateral 
movement of the valve stem with a dial indicator attached securely to 
the head (see illustration). The valve must be in the guide and ap- 
proximately 1/16-inch off the seat. The total valve stem movement in- 
dicated by the gauge needle must be divided by two to obtain the ac- 
tual clearance. After this is done, if there's still some doubt regarding 
the condition of the valve guides they should be checked by an auto- 
motive machine shop (the cost should be minimal). 


Valves 
15 Carefully inspect each valve face for uneven wear, deformation, 
cracks, pits and burned areas (see illustration). Check the valve stem 


for scuffing and galling and the neck for cracks. Rotate the valve and 
check for any obvious indication that it's bent. Look for pits and ex- 
cessive wear on the end of the stem. The presence of any of these 
conditions indicates the need for valve service by an automotive ma- 
chine shop. 

16 Measure the margin width on each valve (see illustration). Any 
valve with a margin narrower than specified will have to be replaced 
with a new one. 


Valve components 

17 Check each valve spring for wear (on the ends) and pits. Measure 
the free length and compare it to the Specifications (see illustration). 
Any springs that are shorter than specified have sagged and should 
not be reused. The tension of all springs should be checked with a 
special fixture before deciding that they're suitable for use in a rebuilt 
engine (take the springs to an automotive machine shop for this 
check). 

18 Stand each spring on a flat surface and check it for Squareness 
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9.17 Measure the free length of each valve spring with a dial or 
vernier caliper 








12.1 A ridge reamer is required to remove the ridge from the top 
of each cylinder - do this before removing the pistons! 


(see illustration). If any of the springs are distorted or sagged, replace 
all of them with new parts. 

19 Check the spring retainers and keepers for obvious wear and 
cracks. Any questionable parts should be replaced with new ones, as 
extensive damage will occur if they fail during engine operation. 


Rocker arm components (1.9L engine only) 

20 Check the rocker arm faces (the areas that contact the lifters and 
valve stems) for pits, wear, galling, score marks and rough spots. 
Check the rocker arm pivot contact areas and fulcrums as well. Look 
for cracks in each rocker arm and bolt. 

21 Any damaged or excessively worn parts must be replaced with 
new ones. 

22 Ifthe inspection process indicates that the valve components are 
in generally poor condition and worn beyond the limits specified, 
which is usually the case in an engine that's being overhauled, re- 
assemble the valves in the cylinder head and refer to Section 10 for 
valve servicing recommendations. 
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10 Valves - servicing 

_— —————-—————— 
1 Because of the complex nature of the job and the special tools 
and equipment needed, servicing of the valves, the valve seats and the 





9.18 Check each valve spring for squareness 


valve guides, commonly known as a valve job, should be done by a 
professional. 
2 The home mechanic can remove and disassemble the head, do 


the initial cleaning and inspection, then reassemble and deliver it to a . 


dealer service department or an automotive machine shop for the ac- 
tual service work. Doing the inspection will enable you to see what 


‘condition the head and valvetrain components are in and will ensure 


that you know what work and new parts are required when dealing 
with an automotive machine shop. 

3 The dealer service department, or automotive machine shop, will 
remove the valves and springs, recondition or replace the valves and 
valve seats, recondition the valve guides, check and replace the valve 
springs, spring retainers and keepers (as necessary), replace the valve 
seals with new ones, reassemble the valve components and make 
sure the installed spring height is correct. The cylinder head gasket 
surfaces will also be resurfaced if they're warped. 

4 After the valve job has been performed by a professional, the 
head will be in like-new condition. When the head is returned, be sure 
to clean it again before installation on the engine to remove any metal 
particles and abrasive grit that may still be present from the valve ser- 
vice or head resurfacing operations. Use compressed air, if available, 
to blow out all the oil holes and passages. 
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11 Cylinder head - reassembly 
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1 Regardless of whether ог not the head was sent to an automotive 
repair shop for valve servicing, make sure it’s clean before beginning 
reassembly. 

2 Ifthe head was sent out for valve servicing, the valves and related 
components will already be in place. 

3 If you disassembled the head yourself, refer to Valve springs in 
Chapter 2A for instructions on installing the valves and related compo- 
nents. 

4 |f you’re working on a 1.9L engine, apply moly-base grease to the 
rocker arm faces and the fulcrums, then install the rocker arms and 
pivots on the cylinder head studs. 


А —————————-— 


42 Pistons/connecting rods - removal 


_——————————-—-————-— 


Refer to illustrations 12.1, 12.3, 12.4 and 12.6 

Note: Prior to removing the piston/connecting rod assemblies, remove 
the cylinder head, the oil pan and the oil pump by referring to the ap- 
propriate Sections in Chapter 2A. 

1 Use your fingernail to feel if a ridge has formed at the upper limit 
of ring travel (about 1/4-inch down from the top of each cylinder). If 
carbon deposits or cylinder wear have produced ridges, they must be 
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12.3 Check the connecting rod side clearance with а feeler gauge 
as shown 
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12.6 To prevent damage to the crankshaft journals and cylinder 
walls, slip sections of rubber or plastic hose over the rod bolts 


before removing the pistons 


completely removed with a special tool (see illustration). Follow the 
manufacturer’s instructions provided with the tool. Failure to remove 
the ridges before attempting to remove the piston/connecting rod as- 
semblies may result in piston breakage. 

2 After the cylinder ridges have been removed, turn the engine up- 
side-down so the crankshaft is facing up. 

3 Before the connecting rods are removed, check the endplay with 
feeler gauges. Slide them between the first connecting rod and the 
crankshaft throw until the play is removed (see illustration). The end- 
play is equal to the thickness of the feeler gauge(s). If the endplay ex- 
ceeds the service limit, new connecting rods will be required. If new 
rods (or a new crankshaft) are installed, the endplay may fall under the 
specified minimum (if it does, the rods will have to be machined to re- 
store it - consult an automotive machine shop for advice if necessary). 
Repeat the procedure for the remaining connecting rods. 

4. Check the connecting rods and caps for identification marks. If 
they aren’t plainly marked, use a small center-punch to make the ap- 
propriate number of indentations on each rod and cap (1, 2, 3, etc., 
depending on the engine type and cylinder they’re associated with) 
(see illustration). 

5 Loosen each of the connecting rod cap nuts 1/2-turn at a time 
until they can be removed by hand. Remove the number one connect- 
ing rod cap and bearing insert. Don't drop the bearing insert out of the 
cap. 
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12.4 Mark the rod bearing caps in order from the front of the 
engine to the rear (one mark for the front cap, two for the second 
one and so on) 


6  Slip.a short length of plastic or rubber hose over each connecting 
rod cap bolt to protect the crankshaft journal and cylinder wall as the 
piston is removed (see illustration). 

7 Remove the bearing insert and push the connecting rod/piston 
assembly out through the top of the engine. Use a wooden hammer 
handle to push on the upper bearing surface in the connecting rod. If 
resistance is felt, double-check to make sure that all of the ridge was 
removed from the cylinder. 

8  Repeatthe procedure for the remaining cylinders. 

9 After removal, reassemble the connecting rod caps and bearing 
inserts in their respective connecting rods and install the cap nuts fin- 
ger tight. Leaving the old bearing inserts in place until reassembly will 
help prevent the connecting rod bearing surfaces from being acciden- 
tally nicked or gouged. 

10 Don't separate the pistons from the connecting rods (see Sec- 
tion 17 for additional information). 


———M————— 
13 Crankshaft - removal 
l——————————— — — A 
Refer to illustrations 13.1, 13.3 and 13.4 

Note: The crankshaft can be removed only after the engine has been 
removed from the vehicle. It's assumed that the flywheel or driveplate, 
vibration damper, timing belt, oil pan, oil pump and piston/connecting 
rod assemblies have already been removed. The rear main oil seal 
housing must be unbolted and separated from the block before pro- 
ceeding with crankshaft removal. 

1 Before the crankshaft is removed, check the endplay. Mount a 
dial indicator with the stem in line with the crankshaft and just touch- 
ing one of the crank throws (see illustration). 

2 Push the crankshaft all the way to the rear and zero the dial indi- 
cator. Next, pry the crankshaft to the front as far as possible and 
check the reading on the dial indicator. The distance that it moves is 
the endplay. If it’s greater than limit listed in this Chapter’s Specifica- 
tions, check the crankshaft thrust surfaces for wear. If no wear is evi- 
dent, new main bearings should correct the endplay. 

З If adial indicator isn’t available, feeler gauges can be used. Gen- 
tly pry or push the crankshaft all the way to the front of the engine. Slip 
feeler gauges between the crankshaft and the front face of the thrust 
main bearing to determine the clearance (see illustration). 

4 Check the main bearing caps to see if they're marked to indicate 
their locations (see illustration). They should be numbered consecu- 
tively from the front of the engine to the rear. If they aren’t, mark them 
with number stamping dies or a center-punch. Main bearing caps gen- 
erally have a cast-in arrow, which points to the front of the engine. 
Loosen the main bearing cap bolts 1/4-turn at a time each, until they 
can be removed by hand. Note if any stud bolts are used and make 
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13.4 The main bearing caps are marked with arrows that point to 
the timing belt end of the engine and numbers that indicate 
position (counting from the timing belt end of the engine) 


sure they’re returned to their original locations when the crankshaft is 
reinstalled. 

5 Gently tap the caps with a soft-face hammer, then separate them 
from the engine block. If necessary, use the bolts as levers to remove 
the caps. Try not to drop the bearing inserts if they come out with the 
caps. 

6 Carefully lift the crankshaft out of the engine. It may be a good 
idea to have an assistant available, since the crankshaft is quite heavy. 
With the bearing inserts in place in the engine block and main bearing 
caps, return the caps to their respective locations on the engine block 
and tighten the bolts finger tight. 
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14 Engine block - cleaning 
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Refer to illustrations 14.2а, 14.26, 14.9 and 14.11 

1 On 1.8L engines, remove the oil jet from the block (see illustra- 
tion 1.1c). Caution: The core plugs (also known as freeze plugs or soft 
plugs) may be difficult or impossible to retrieve if they’re driven into the 
block coolant passages. 

2 Remove the core plugs from the engine block. To do this, knock 
one side of each plug into the block with a hammer and punch, then 
grasp it with large pliers and pull it out (see illustrations). 
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14.2a A hammer and large punch can be used to knock the core 
plugs sideways in their bores 





14.2b Pull the core plugs from the block with pliers 


3 Using a gasket scraper, remove all traces of gasket material from 
the engine block. Be very careful not to nick or gouge the gasket seal- 
ing surfaces. 
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14.9 All bolt holes in the block - particularly the main bearing сар 


and head bolt holes - should be cleaned and restored with a tap 
(be sure to remove debris from the holes after this is done) 


c 


15.4a Measure the diameter of each cylinder just under the wear 
ridge (A), at the center (B) and at the bottom (C) 


— O 


4 Remove the main bearing caps and separate the bearing inserts 
from the caps and the engine block. Tag the bearings, indicating 
which cylinder they were removed from and whether they were in the 
cap or the block, then set them aside. 

5 Remove all of the threaded oil gallery plugs from the block. The 
plugs are usually very tight - they may have to be drilled out and the 
holes retapped. Use new plugs when the engine is reassembled. 

6  Ifthe engine is extremely dirty it should be taken to an automotive 
machine shop to be steam cleaned or hot tanked. 

7 After the block is returned, clean all oil holes and oil galleries one 
more time. Brushes specifically designed for this purpose are available 
at most auto parts stores. Flush the passages with warm water until 
the water runs clear, dry the block thoroughly and wipe all machined 
surfaces with a light, rust preventive oil. If you have access to com- 
pressed air, use it to speed the drying process and to blow out all the 
oil holes and galleries. Warning: Wear eye protection when using 
compressed air! 

8  Ifthe block isn't extremely dirty or sludged up, you can do an ad- 
equate cleaning job with hot soapy water and a stiff brush. Take plenty 
of time and do a thorough job. Regardless of the cleaning method 
used, be sure to clean all oil holes and galleries very thoroughly, dry 
the block completely and coat all machined surfaces with light oil. 

9  Thethreaded holes in the block must be clean to ensure accurate 
torque readings during reassembly. Run the proper size tap into each 
of the holes to remove rust, corrosion, thread sealant or sludge and re- 
store damaged threads (see illustration). If possible, use compressed 
air to clear the holes of debris produced by this operation. Now is a 
good time to clean the threads on the head bolts and the main bearing 
cap bolts as well. 














14.11 A large socket on an extension can be used to drive the 
new core plugs into the bores 





15.4b The ability to “feel” when the telescoping gauge is at the 
correct point will be developed over time, so work slowly and 
repeat the check until you're satisfied the bore measurement 
is accurate 


10 Reinstall the main bearing caps and tighten the bolts finger tight. 
11 After coating the sealing surfaces of the new core plugs with Per- 
matex no. 2 sealant, install them in the engine block (see illustration). 
Make sure they're driven in straight and seated properly or leakage 
could result. Special tools are available for this purpose, but a large 
socket, with an outside diameter that will just slip into the core plug, a 
1/2-inch drive extension and a hammer will work just as well. 

12 Apply non-hardening sealant (such as Permatex no. 2 or Teflon 
pipe sealant) to the new oil gallery plugs and thread them into the 
holes in the block. Make sure they're tightened securely. 

13 If the engine isn't going to be reassembled right away, cover it 
with a large plastic trash bag to keep it clean. 
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15 Engine block - inspection 





Refer to illustrations 15.4a, 15.4b and 15.4c 

1 Before the block is inspected, it should be cleaned as described 
in Section 14. 

2 Visually check the block for cracks, rust and corrosion. Look for 
stripped threads in the threaded holes. It's also a good idea to have 
the block checked for hidden cracks by an automotive machine shop 
that has the special equipment to do this type of work. If defects are 
found, have the block repaired, if possible, or replaced. 

3 Check the cylinder bores for scuffing and scoring. 

4 Measure the diameter of each cylinder at the top (just under the 
ridge area), center and bottom of the cylinder bore, parallel to the 
crankshaft axis (see illustrations). 











15.4c The gauge is then measured with a micrometer to 
determine the bore size 


5 Next, measure each cylinder’s diameter at the same three loca- 
tions across the crankshaft axis. Compare the results to this Chapter’s 
Specifications. 

6 Ifthe required precision measuring tools aren't available, the pis- 
ton-to-cylinder clearances can be obtained, though not quite as accu- 
rately, using feeler gauge stock. Feeler gauge stock comes in 12-inch 
lengths and various thicknesses and is generally available at auto 
parts stores. 

7 То check the clearance, select a feeler gauge and slip it into the 
cylinder along with the matching piston. The piston must be posi- 
tioned exactly as it normally would be. The feeler gauge must be be- 
tween the piston and cylinder on one of the thrust faces (90-degrees 
to the piston pin bore). 

8 The piston should slip through the cylinder (with the feeler gauge 
in place) with moderate pressure. 

9  Ifitfalls through or slides through easily, the clearance is exces- 
sive and a new piston will be required. If the piston binds at the lower 
end of the cylinder and is loose toward the top, the cylinder is tapered. 
If tight spots are encountered as the piston/feeler gauge is rotated in 
the cylinder, the cylinder is out-of-round. 

10 Repeat the procedure for the remaining pistons and cylinders. 

11 If the cylinder walls are badly scuffed or scored, or if they’re out- 
of-round or tapered beyond the limits given in this Chapter’s Specifi- 
cations, have the engine block rebored and honed at an automotive 
machine shop. If a rebore is done, oversize pistons and rings will be 
required. 

12 If the cylinders are in reasonably good condition and not worn to 
the outside of the limits, and if the piston-to-cylinder clearances can 
be maintained properly, then they don’t have to be rebored. Honing is 
all that’s necessary (see Section 16). 


16 Cylinder honing 


_—————————————-———— 


Refer to illustrations 16.За and 16.3b 

1 Prior to engine reassembly, the cylinder bores must be honed so 
the new piston rings will seat correctly and provide the best possible 
combustion chamber seal. Note: /f you don’t have the tools or don’t 
want to tackle the honing operation, most automotive machine shops 
will do it for a reasonable fee. 

2 Before honing the cylinders, install the main bearing caps and 
tighten the bolts to the torque listed in this Chapter’s Specifications. 

3 Two types of cylinder hones are commonly available - the flex 
hone or “bottle brush” type and the more traditional surfacing hone 
with spring-loaded stones. Both will do the job, but.for the less experi- 
enced mechanic, the “bottle brush” hone will probably be easier to 
use. You'll also need some kerosene or honing oil, rags and an electric 











16.3a A “bottle brush” hone will produce better results if you’ve 
never honed cylinders before 


CROSSHATCH 
PATTERN 





16.3b The cylinder hone should leave a smooth, crosshatch 
pattern with the lines intersecting at approximately a 
60-degree angle 





drill motor. Proceed as follows: 

a) Mount the hone in the drill motor, compress the stones and slip it 
into the first cylinder (see illustration). Be sure to wear safety 
goggles or a face shield! 

b) Lubricate the cylinder with plenty of honing oil, turn on the drill 
and move the hone up-and-down in the cylinder at a pace that 
will produce a fine crosshatch pattern on the cylinder walls. Ide- 
ally, the crosshatch lines should intersect at approximately a 60- 
degree angle (see illustration). Be sure to use plenty of lubricant 
and don't take off any more material than is absolutely necessary 
to produce the desired finish. Note: Piston ring manufacturers 
may specify a smaller crosshatch angle than the traditional 60-de- 
grees - read and follow any instructions included with the new 
rings. 

c) Don't withdraw the hone from the cylinder while it's running. In- 
stead, shut off the drill and continue moving the hone up-and- 
down in the cylinder until it comes to a complete stop, then com- 
press the stones and withdraw the hone. If you're using a "bottle 
brush" type hone, stop the drill motor, then turn the chuck in the 
normal direction of rotation while withdrawing the hone from the 
cylinder. 

d) Wipe the oil out of the cylinder and repeat the procedure for the 
remaining cylinders. 

4 After the honing job is complete, chamfer the top edges of the 
cylinder bores with a small file so the rings won't catch when the pis- 
tons are installed. Be very careful not to nick the cylinder walls with the 
end of the file. 

5 А The entire engine block must be washed again very thoroughly 





17.4a The piston ring grooves can be cleaned with a special tool, 
as shown here, .. . 





Ф BEER Is AAE. 
17.10 Check the ring side clearance with a feeler gauge at 
several points around the groove 


with warm, soapy water to remove all traces of the abrasive grit pro- 
duced during the honing operation. Note: The bores.can be consid- 
ered clean when a lint-free white cloth - dampened with clean engine 
oil- used to wipe them out doesn't pick up any more honing residue, 
which will show up as gray areas on the cloth. Be sure to run a brush 
through all oil holes and galleries and flush them with running water. 

6 After rinsing, dry the block and apply a coat of light rust preven- 
tive oil to all machined surfaces. Wrap the block in a plastic trash bag 


` to keep it clean and set it aside until reassembly. 





17 Pistons/connecting rods - inspection 





Refer to illustrations 17.4a, 17.4b, 17.10 and 17.11 

1 Before the inspection process can be carried out, the piston/con- 
necting rod assemblies must be cleaned and the original piston rings 
removed from the pistons. Note: Always use new piston rings when 
the engine is reassembled. 

2  Usinga piston ring installation tool, carefully remove the rings 
from the pistons. Be careful not to nick or gouge the pistons in the 
process. 

3  Scrape all traces of carbon from the top of the piston. A hand- 
held wire brush or a piece of fine emery cloth can be used once most 
of the deposits have been scraped away. Do not, under any circum- 
stances, use a wire brush mounted in a drill motor to remove deposits 











17.4b ...ora section of a broken ring 





17.11 Measure the piston diameter at a 90-degree angle to the 
piston pin and in line with it 





from the pistons. The piston material is soft and may be eroded away 
by the wire brush. 

4 Use a piston ring groove cleaning tool to remove carbon deposits 
from the ring grooves. If a tool isn't available, a piece broken off the 
old ring will do the job. Be very careful to remove only the carbon de- 
posits - don't remove any metal and do not nick or scratch the sides of 
the ring grooves (see illustrations). 

5 Опсе the deposits have been removed, clean the piston/rod as- 
semblies with solvent and dry them with compressed air (if available). 
Make sure the oil return holes in the back sides of the ring grooves are 
Clear. 

6 Ifthe pistons and cylinder walls aren't damaged or worn exces- 
sively, and if the engine block is not rebored, new pistons won't be 
necessary. Normal piston wear appears as even vertical wear on the 
piston thrust surfaces and slight looseness of the top ring in its groove. 
New piston rings, however, should always be used when an engine is 
rebuilt. 

7 Carefully inspect each piston for cracks around the skirt, at the 
pin bosses and at the ring lands. 

8 Look for scoring and scuffing on the thrust faces of the skirt, 
holes in the piston crown and burned areas at the edge of the crown. If 
the skirt is scored or scuffed, the engine may have been suffering from 
overheating and/or abnormal combustion, which caused excessively 
high operating temperatures. The cooling and lubrication systems 
should be checked thoroughly. A hole in the piston crown is an indica- 
tion that abnormal combustion (preignition) was occurring. Burned 
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18.1 Use a wire or stiff plastic bristle brush to clean the oil 
passages in the crankshaft 








18.4 The oil holes should be chamfered so sharp edges don't 
gouge or scratch the new bearings 


areas at the edge of the piston crown are usually evidence of spark 
knock (detonation). If any of the above problems exist, the causes 
must be corrected or the damage will occur again. The causes may in- 
clude intake air leaks, incorrect fuel/air mixture, incorrect ignition tim- 
ing and EGR system malfunctions. 

9 Corrosion of the piston, in the form of small pits, indicates that 
coolant is leaking into the combustion chamber and/or the crankcase. 
Again, the cause must be corrected or the problem may persist in the 
rebuilt engine. 

10 Measure the piston ring side clearance by laying a new piston 
ring in each ring groove and slipping a feeler gauge in beside it (see il- 
lustration). Check the clearance at three or four locations around each 
groove. Be sure to use the correct ring for each groove - they are dif- 
ferent. If the side clearance is greater than the figure listed in this 
Chapter's Specifications, new pistons will have to be used. 

11 Check the piston-to-bore clearance by measuring the bore (see 
Section 15) and the piston diameter. Make sure the pistons and bores 
are correctly matched. Measure the piston across the skirt, at a 90-de- 
gree angle to and in line with the piston pin (see illustration). Subtract 
the piston diameter from the bore diameter to obtain the clearance. If 
it's greater than specified, the block will have to be rebored and new 
pistons and rings installed. 

12 Check the piston-to-rod clearance by twisting the piston and rod 
in opposite directions. Any noticeable play indicates excessive wear, 
which must be corrected. The piston/connecting rod assemblies 
should be taken to an automotive machine shop to have the pistons 
and rods resized and new pins installed. 

13 If the pistons must be removed from the connecting rods for any 
reason, they should be taken to an automotive machine shop. While 
they are there have the connecting rods checked for bend and twist, 
since automotive machine shops have special equipment for this pur- 
pose. Note: Unless new pistons and/or connecting rods must be in- 
stalled, do not disassemble the pistons and connecting rods. 
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48.3 Rubbing a penny lengthwise on each journal will reveal its 
condition - if copper rubs off and is embedded in the crankshaft, 
the journals should be reground 


253 
18.6 Measure the diameter of each crankshaft journal at several 
points to detect taper and out-of-round conditions 


14 Check the connecting rods for cracks and other damage. Tem- 
porarily remove the rod caps, lift out the old bearing inserts, wipe the 
rod and cap bearing surfaces clean and inspect them for nicks, 
gouges and scratches. After checking the rods, replace the old bear- 
ings, slip the caps into place and tighten the nuts finger tight. Note: If 
the engine is being rebuilt because of a connecting rod knock, be sure 
to install new rods. 


—————————————————————————————————————————0 


18 Crankshaft - inspection 
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Refer to illustrations 18.1, 18.3, 18.4, 18.6 and 18.8 

1 Clean the crankshaft with solvent and dry it with compressed air 
(if available). Be sure to clean the oil holes with a stiff brush (see illus- 
tration) and flush them with solvent. 

2 Check the main and connecting rod bearing journals for uneven 
wear, scoring, pits and cracks. 

3 Rub a penny across each journal several times (see illustration). 
If a journal picks up copper from the penny, it's too rough and must be 
reground. 

4 Remove all burrs from the crankshaft oil holes with a stone, file or 
scraper (see illustration). 

5 Check the rest of the crankshaft for cracks and other damage. It 
should be magnafluxed to reveal hidden cracks - an automotive ma- 
chine shop will handle the procedure. 

6 Using a micrometer, measure the diameter of the main and con- 
necting rod journals and compare the results to this Chapter's Specifi- 
cations (see illustration). By measuring the diameter at a number of 
points around each journal’s circumference, you'll be able to deter- 
mine whether or not the journal is out-of-round. Take the measure- 
ment at each end of the journal, near the crank throws, to determine if 
the journal is tapered. 
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18.8 If the seals have worn grooves in the crankshaft journals, or 
if the seal contact surfaces are nicked or scratched, the new 
seals will leak 


7 Ifthe crankshaft journals are damaged, tapered, out-of-round or 
worn beyond the limits given in the Specifications, have the crankshaft 
reground by an automotive machine shop. Be sure to use the correct 
size bearing inserts if the crankshaft is reconditioned. 

8 Check the oil seal journals at each end of the crankshaft for wear 
and damage. If the seal has worn a groove in the journal, or if it’s 
nicked or scratched (see illustration), the new seal may leak when the 
engine is reassembled. In some cases, an automotive machine shop 
may be able to repair the journal by pressing on a thin sleeve. If repair 
isn’t feasible, a new or different crankshaft should be installed. 

9 Refer to Section 19 and examine the main and rod bearing in- 
serts. 





19 Main and connecting rod bearings - inspection 





Refer to illustration 19.1 

1 Even though the main and connecting rod bearings should be re- 
placed with new ones during the engine overhaul, the old bearings 
should be retained for close examination, as they may reveal valuable 
information about the condition of the engine (see illustration). 

2 Bearing failure occurs because of lack of lubrication, the pres- 
ence of dirt or other foreign particles, overloading the engine and cor- 
rosion. Regardless of the cause of bearing failure, it must be corrected 
before the engine is reassembled to prevent it from happening again. 
3 When examining the bearings, remove them from the engine 
block, the main bearing caps, the connecting rods and the rod caps 
and lay them out on a clean surface in the same general position as 
their location in the engine. This will enable you to match any bearing 
problems with the corresponding crankshaft journal. 

4 Dirt and other foreign particles get into the engine in a variety of 
ways. It may be left in the engine during assembly, or it may pass 
through filters or the PCV system. It may get into the oil, and from 
there into the bearings. Metal chips from machining operations and 
normal engine wear are often present. Abrasives are sometimes left in 
engine components after reconditioning, especially when parts are not 
thoroughly cleaned using the proper cleaning methods. Whatever the 
source, these foreign objects often end up embedded in the soft bear- 
ing material and are easily recognized. Large particles will not embed 
in the bearing and will score or gouge the bearing and journal. The 
best prevention for this cause of bearing failure is to clean all parts 
thoroughly and keep everything spotlessly clean during engine assem- 
bly. Frequent and regular engine oil and filter changes are also recom- 
mended. 

5 Lack of lubrication (or lubrication breakdown) has a number of in- 
terrelated causes. Excessive heat (which thins the oil), overloading 
(which squeezes the oil from the bearing face) and oil leakage or throw 
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19.1 Typical bearing failures 





off (from excessive bearing clearances, worn oil pump or high engine 
speeds) all contribute to lubrication breakdown. Blocked oil passages, 
which usually are the result of misaligned oil holes in a bearing shell, 
will also oil starve a bearing and destroy it. When lack of lubrication is 
the cause of bearing failure, the bearing material is wiped or extruded 
from the steel backing of the bearing. Temperatures may increase to 
the point where the steel backing turns blue from overheating. 

6 Driving habits can have a definite effect on bearing life. Full throt- 
tle, low speed operation (lugging the engine) puts very high loads on 
bearings, which tends to squeeze out the oil film. These loads cause 
the bearings to flex, which produces fine cracks in the bearing face 
(fatigue failure). Eventually the bearing material will loosen in pieces 
and tear away from the steel backing. Short trip driving leads to corro- 
Sion of bearings because insufficient engine heat is produced to drive 
off the condensed water and corrosive gases. These products collect 
in the engine oil, forming acid and sludge. As the oil is carried to the 
engine bearings, the acid attacks and corrodes the bearing material. 

7 Incorrect bearing installation during engine assembly will lead to 
bearing failure as well. Tight fitting bearings leave insufficient bearing 
oil clearance and will result in oil starvation. Dirt or foreign particles 
trapped behind a bearing insert result in high spots on the bearing 
which lead to failure. 





20 Engine overhaul - reassembly sequence 





1 Before beginning engine reassembly, make sure you have all the 
necessary new parts, gaskets and seals as well as the following items 
on hand: 

Common hand tools 

A 1/2-inch drive torque wrench 

Piston ring installation tool 

Piston ring compressor 

Vibration damper installation tool 

Short lengths of rubber or plastic hose to fit over connecting 

rod bolts 


Chapter 2 PartB General engine overhaul procedures 








21.3 When checking piston ring end gap, the ring must be square 
in the cylinder bore (this is done by pushing the ring down with 
the top of a piston as shown) 


Plastigage 
Feeler gauges 
A fine-tooth file 
New engine oil 
Engine assembly lube or moly-base grease 
Gasket sealant 
Thread locking compound 
2  Inorder to save time and avoid problems, engine reassembly 
must be done in the following general order: 
Piston rings 
Crankshaft and main bearings 
Piston/connecting rod assemblies 
Oil pump 
Oil pan 
Cylinder head 
Valve lifters 
Rocker arms (1.9L engines) and camshaft(s) 
Intake and exhaust manifolds 
Valve cover 
Timing belt 
Timing belt cover(s) 
Engine rear plate 
Flywheel/driveplate 





21 Piston rings - installation 


А 


Refer to illustrations 21.3, 21.4, 21.5, 21.9a, 21.96, 21.12 and 21.15 

1 Before installing the new piston rings, the ring end gaps must be 
checked. It’s assumed that the piston ring side clearance has been 
checked and verified correct (see Section 17). 

2 Lay out the piston/connecting rod assemblies and the new ring 
sets so the ring sets will be matched with the same piston and cylinder 
during the end gap measurement and engine assembly. 

3 Insert the top (number one) ring into the first cylinder and square 
it up with the cylinder walls by pushing it in with the top of the piston 
(see illustration). The ring should be near the bottom of the cylinder, 
at the lower limit of ring travel. 

4 То measure the end gap, slip feeler gauges between the ends of 
the ring until a gauge equal to the gap width is found (see illustration). 
The feeler gauge should slide between the ring ends with a slight 
amount of drag. Compare the measurement to this Chapter's Specifi- 
cations. If the gap is larger or smaller than specified, double-check to 
make sure you have the correct rings before proceeding. 

5 If the gap is too small, it must be enlarged or the ring ends may 
come in contact with each other during engine operation, which can 
cause serious damage to the engine. The end gap can be increased 
by filing the ring ends very carefully with a fine file. Mount the file ina 
vise equipped with soft jaws, slip the ring over the file with the ends 
contacting the file face and slowly move the ring to remove material 
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21.4 With the ring square in the cylinder, measure the end gap 
with a feeler gauge 





21.5 If the end gap is too small, clamp a file in a vise and file the 
ring ends (from the outside in only) to enlarge the gap slightly 


21.9a Installing the spacer/expander in the oil control ring groove 


from the ends. When performing this operation, file only from the out- 
side in (see illustration). 

6 Excess end gap isn't critical unless it's greater than 0.040-inch. 
Again, double-check to make sure you have the correct rings for your 
engine. 

7 Repeat the procedure for each ring that will be installed in the 
first cylinder and for each ring in the remaining cylinders. Remember to 
keep rings, pistons and cylinders matched up. 

8 Once the ring end gaps have been checked/corrected, the rings 
can be installed on the pistons. 

9  Theoilcontrol ring (lowest one on the piston) is usually installed 
first. It's composed of three separate components. Slip the spacer/ex- 
pander into the groove (see illustration). If an anti-rotation tang is 
used, make sure it's inserted into the drilled hole in the ring groove. 
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21.9b DO NOT use a piston ring installation tool when installing 
the oil ring side rails 


PISTON RING SPACING 


OIL RING 
SPACER 






OIL RING 
SEGMENT 


OIL RING 
SEGMENT 


PISTON 


150 DEGREES 150 DEGREES 






PIN BORE 


MPO 
COMPRESSION COMPRESSION 
RING | RING 


FRONT OF VEHICLE 


21.15 Piston ring gap spacing diagram (1.9L engine) 





Next, install the lower side rail. Don't use a piston ring installation tool 
on the oil ring side rails, as they may be damaged. Instead, place one 
end of the side rail into the groove between the spacer/expander and 
the ring land, hold it firmly in place and slide a finger around the piston 
while pushing the rail into the groove (see illustration). Next, install 
the upper side rail in the same manner. 

10 After the three oil ring components have been installed, check to 
make sure that both the upper and lower side rails can be turned 
smoothly in the ring groove. 

11 The number two (middle) ring is installed next. It's usually 
stamped with a mark which must face up, toward the top of the piston. 
Note: Always follow the instructions printed on the ring package or box 
- different manufacturers may require different approaches. Do not mix 
up the top and middle rings, as they have different cross sections. 

12 Use a piston ring installation tool and make sure the identification 
mark is facing the top of the piston, then slip the ring into the middle 
groove on the piston (see illustration). Don't expand the ring any 
more than necessary to slide it over the piston. 

13 Install the number one (top) ring in the same manner. Make sure 
the mark is facing up. Be careful not to confuse the number one and 
number two rings. 








21.12 Installing the compression rings with a ring expander - the 
mark (arrow) must face up 


14 Repeat the procedure for the remaining pistons and rings. 

15 On 1.8L engines, position the ring gaps evenly around the piston, 
but make sure they're not in line with the thrust faces of the piston (the 
faces at 90 degrees to the ends of the piston pin). On 1.9L engines, 
position the ring gaps around the piston as shown (see illustration). 
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22 Crankshaft - installation and main bearing oil clearance 
check 

——————]—————— = 


Refer to illustrations 22.11 and 22.15 

1 It's assumed at this point that the engine block and crankshaft 
have been cleaned, inspected and repaired or reconditioned. 

2 Position the engine with the bottom facing up. 

3 Remove the main bearing cap bolts and lift out the caps. Lay 
them out in the proper order to ensure correct installation. 

4  Ifthey're still in place, remove the original bearing inserts from the 
block and the main bearing caps. Wipe the bearing surfaces of the 
block and caps with a clean, lint-free cloth. They must be kept spot- 
lessly clean. 


Main bearing oil clearance check 

5 Clean the back sides of the new main bearing inserts and lay one 
in each main bearing saddle in the block. If one of the bearing inserts 
from each set has a large groove in it, make sure the grooved insert is 
installed in the block. Lay-the other bearing from each set in the corre- 
sponding main bearing cap. Make sure the tab on the bearing insert 
fits into the recess in the block or cap. Caution: The oil holes in the 
block must line up with the oil holes in the bearing insert. Do not ham- 


- mer the bearing into place and don't nick or gouge the bearing faces. 


No lubrication should be used at this time. 

6 Оп 1.8L engines, the thrust bearing inserts must be installed on 
the number four main bearing saddle with the oil grooves facing out 
(away from the block). On 1.9L engines, the flanged thrust bearing 
must be installed in the center cap and saddle. 

7 Clean the faces of the bearings іп the block and the crankshaft 
main bearing journals with a clean, lint-free cloth. 

8  Checkorclean the oil holes in the crankshaft, as any dirt here can 
go only one way - straight through the new bearings. 

9 Once you're certain the crankshaft is clean, carefully lay it in posi- 
tion in the main bearings. 

10 Before the crankshaft can be permanently installed, the main 
bearing oil clearance must be checked. 

11 Cut several pieces of the appropriate size Plastigage (they must 
be slightly shorter than the width of the main bearings) and place one 
piece on each crankshaft main bearing journal, parallel with the journal 
axis (see illustration). i 

12 Clean the faces of the bearings in the caps and install the caps in 
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22.11 Lay the Plastigage strips (arrow) on the main bearing 
journals, parallel to the crankshaft centerline 


their respective positions (don’t mix them up) with the arrows pointing 
toward the front of the engine. Don’t disturb the Plastigage. 

13 Starting with the center main and working out toward the ends, 
tighten the main bearing cap bolts, in three steps, to the torque listed 
in this Chapter’s Specifications. Don’t rotate the crankshaft at any time 
during this operation. 

14 Remove the bolts and carefully lift off the main bearing caps. Keep 
them in order. Don't disturb the Plastigage or rotate the crankshaft. If 
any of the main bearing caps are difficult to remove, tap them gently 
from side-to-side with a soft-face hammer to loosen them. 

15 Compare the width of the crushed Plastigage on each journal to 
the scale printed on the Plastigage envelope to obtain the main bear- 
ing oil clearance (see illustration). Check the Specifications to make 
sure it’s correct. 

16 If the clearance is not as specified, the bearing inserts may be the 
wrong size (which means different ones will be required). Before de- 
ciding that different inserts are needed, make sure that no dirt or oil 
was between the bearing inserts and the caps or block when the clear- 
ance was measured. If the Plastigage was wider at one end than the 
other, the journal may be tapered (refer to Section 18). 

17 Carefully scrape all traces of the Plastigage material off the main 
bearing journals and/or the bearing faces. Use your fingernail or the 
edge of a credit card - don’t nick or scratch the bearing faces. 


Final crankshaft installation 

18 Carefully lift the crankshaft out of the engine. 

19 Clean the bearing faces in the block, then apply a thin, uniform 
layer of moly-base grease or engine assembly lube to each of the 
bearing surfaces. Be sure to coat the thrust faces as well as the journal 
face of the thrust bearing. 

20 Make sure the crankshaft journals are clean, then lay the 
crankshaft back in place in the block. 

21 Clean the faces of the bearings in the caps, then apply lubricant 
to them. 

22 Install the caps in their respective positions with the arrows point- 
ing toward the front of the engine. 

23 Install the bolts. 

24 Tighten all except the thrust bearing cap bolts (number four bear- 
ing cap on 1.8L engines; center bearing cap on 1.9L engines) to the 
specified torque (work from the center out and approach the final 
torque in three steps). 

25 Tighten the thrust bearing cap bolts to 10-to-12 ft-lbs. 

26 Tap the ends of the crankshaft forward and backward with a lead 
or brass hammer to line up the main bearing and crankshaft thrust sur- 
faces. 

27 Retighten all main bearing cap bolts to the specified torque, start- 
ing with the center main and working out toward the ends. 
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22.15 Compare the width of the crushed Plastigage to the scale 
on the envelope to determine the main bearing oil clearance 
(always take the measurement at the widest point of the 
Plastigage); be sure to use the correct scale - standard and 
metric ones are included 


28 Оп manual transmission equipped models, install a new pilot 
bearing in the end of the crankshaft (see Chapter 8). 

29 Rotate the crankshaft a number of times by hand to check for any 
obvious binding. 

30 The final step is to check the crankshaft endplay with a feeler 
gauge or a dial indicator as described in Section 13. The endplay 
should be correct if the crankshaft thrust faces aren’t worn or dam- 
aged and new bearings have been installed. 

31 Refer to Part A and install a new rear main oil seal, then bolt the 
housing to the block. 
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23 Pistons/connecting rods - installation and rod bearing oil 
clearance check 


А 


Refer to illustrations 23.9, 23.11, 23.13 апа 23.17 

1 Before installing the piston/connecting rod assemblies, the cylin- 
der walls must be perfectly clean, the top edge of each cylinder must 
be chamfered, and the crankshaft must be in place. 

2 Remove the cap from the end of the number one connecting rod 
(refer to the marks made during removal). Remove the original bearing 
inserts and wipe the bearing surfaces of the connecting rod and cap 
with a clean, lint-free cloth. They must be kept spotlessly clean. 


Connecting rod bearing oil clearance check 

3 Clean the back side of the new upper bearing insert, then lay it in 
place in the connecting rod. Make sure the tab on the bearing fits into 
the recess in the rod. Don’t hammer the bearing insert into place and 
be very careful not to nick or gouge the bearing face. Don’t lubricate 
the bearing at this time. 

4 Clean the back side of the other bearing insert and install it in the 
rod cap. Again, make sure the tab on the bearing fits into the recess in 
the cap, and don’t apply any lubricant. It’s critically important that the 
mating surfaces of the bearing and connecting rod are perfectly clean 
and oil free when they’re assembled. 

5 Make sure the piston ring gaps are as described in Section 21. 

6 Slip a section of plastic or rubber hose over each connecting rod 
cap bolt. 

7 Lubricate the piston and rings with clean engine oil and attach a 
piston ring compressor to the piston. Leave the skirt protruding about 
1/4-inch to guide the piston into the cylinder. The rings must be com- 
pressed until they're flush with the piston. 

8 Rotate the crankshaft until the number one connecting rod jour- 
nal is at BDC (bottom dead center) and apply a coat of engine cil to 
the cylinder walls. 
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23.9 On 1.9L engines, the lug on the pistons must face the front of the engine and the squirt hole in the connecting rods 
must face the right-hand side 





9  Ifyou're working on a 1.8L engine, make sure the “F” mark on the 
connecting rod is facing the front of the engine. If you're working on a 
1.9L engine, make sure the lug on the piston is toward the front of the 
engine and the connecting rod squirt hole must be on the right-hand 
side (see illustration). Gently insert the piston/connecting rod assem- 
bly into the number one cylinder bore and rest the bottom edge of the 
ring compressor on the engine block. 

10 Tap the top edge of the ring compressor to make sure it's con- 
tacting the block around its entire circumference. 

11 Gently tap on the top of the piston with the end of a wooden 
hammer handle (see illustration) while guiding the end of the con- 
necting rod into place on the crankshaft journal. The piston rings may 
try to pop out of the ring compressor just before entering the cylinder 
bore, so keep some pressure on the ring compressor. Work slowly, 
and if any resistance is felt as the piston enters the cylinder, stop im- 
mediately. Find out what's hanging up and fix it before proceeding. Do 
not, for any reason, force the piston into the cylinder - you might break 
а ring and/or the piston. 

12 Once the piston/connecting rod assembly is installed, the con- 
necting rod bearing oil clearance must be checked before the rod cap š 
is permanently bolted in place. 23.11 Drive the piston gently into the cylinder bore with the end 
13 Cut a piece of the appropriate size Plastigage slightly shorter of a wooden or plastic hammer handle 

than the width of the connecting rod bearing and lay it in place on the 
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23.13 Lay the Plastigage strips on each rod bearing journal, 
parallel to the crankshaft centerline 


number one connecting rod journal, parallel with the journal axis (see 
illustration). 

14 Clean the connecting rod cap bearing face, remove the protective 
hoses from the connecting rod bolts and install the rod cap. Make sure 
the mating mark on the cap is on the same side as the mark on the 
connecting rod. 

15 Install the nuts and tighten them to the torque listed in this Chap- 
ter’s Specifications, working up to it in three steps. Note: Use a thin- 
wall socket to avoid erroneous torque readings that can result if the 
socket is wedged between the rod cap and nut. If the socket tends to 
wedge itself between the nut and the cap, lift up on it slightly until it no 
longer contacts the cap. Do not rotate the crankshaft at any time dur- 
ing this operation. 

16 Remove the nuts and detach the rod cap, being very careful not 
to disturb the Plastigage. 

17 Compare the width of the crushed Plastigage to the scale printed 
on the Plastigage envelope to obtain the oil clearance (see illustra- 
tion). Compare it to the Specifications to make sure the clearance is 
correct. 

18 If the clearance is not as specified, the bearing inserts may be the 
wrong size (which means different ones will be required). Before de- 
ciding that different inserts are needed, make sure that no dirt or oil 
was between the bearing inserts and the connecting rod or cap when 
the clearance was measured. Also, recheck the journal diameter. If the 
Plastigage was wider at one end than the other, the journal may be ta- 
pered (refer to Section 18). 


Final connecting rod installation 
19 Carefully scrape all traces of the Plastigage material off the rod 
journal and/or bearing face. Be very careful not to scratch the bearing 
- use your fingernail or the edge of a credit card. 
20 Make sure the bearing faces are perfectly clean, then apply a uni- 
form layer of clean moly-base grease or engine assembly lube to both 
of them. You'll have to push the piston into the cylinder to expose the 
face of the bearing insert in the connecting rod - be sure to slip the 
protective hoses over the rod bolts first. 
21 Slide the connecting rod back into place on the journal, remove 
the protective hoses from the rod cap bolts, install the rod cap and 
tighten the nuts to the specified torque. Again, work up to the torque in 
three steps. 
22 Repeat the entire procedure for the remaining pistons/connecting 
rods. 
23 The important points to remember are: 
a) Keep the back sides of the bearing inserts and the insides of the 
connecting rods and caps perfectly clean when assembling them. 
b) Make sure you have the correct piston/rod assembly for each 
cylinder. 





23.17 Measuring the width of the crushed Plastigage to 
determine the rod bearing oil clearance (be sure to use the 
correct scale - standard and metric ones are included) 


c) If you're working on a 1.8L engine, the “F” mark on the connect- 
ing rod must face the front of the engine. If you're working on a 
1.9L engine, the lug on the piston must be toward the front of the 
engine and the connecting rod squirt hole must be on the right- 
hand side (see illustration 23.9). 

d) Lubricate the cylinder walls with clean oil. 

e) Lubricate the bearing faces when installing the rod caps after the 
oil clearance has been checked. 

24 After all the piston/connecting rod assemblies have been properly 
installed, rotate the crankshaft a number of times by hand to check for 
any obvious binding. 

25 Asa final step, the connecting rod endplay must be checked. Re- 
fer to Section 12 for this procedure. 

26 Compare the measured endplay to the Specifications to make 
sure it's correct. If it was correct before disassembly and the original 
crankshaft and rods were reinstalled, it should still be right. If new rods 
or a new crankshaft were installed, the endplay may be inadequate. If 
so, the rods will have to be removed and taken to an automotive ma- 
chine shop for resizing. 


А 


24 Initial start-up and break-in after overhaul 


—————————————————————————————————————— 


Warning: Have a fire extinguisher handy when starting the engine for 
the first time. 

1 Once the engine has been installed in the vehicle, double-check 
the engine oil and coolant levels. 

2 With the spark plugs out of the engine and the ignition system 
disabled (see Section 3), crank the engine until oil pressure registers 
on the gauge or the light goes out. 

3 Install the spark plugs, hook up the plug wires and restore the ig- 
nition system functions (see Section 3). 

4  Startthe engine. It may take a few moments for the fuel system to 
build up pressure, but the engine should start without a great deal of 
effort. Note: /f backfiring occurs through the throttle body, recheck the 
valve timing and ignition timing. 

5 After the engine starts, it should be allowed to warm up to normal 
operating temperature. While the engine is warming up, make a thor- 
ough check for fuel, oil and coolant leaks. 

6  Shutthe engine off and recheck the engine oil and coolant levels. 
7 Drive the vehicle to an area with minimum traffic, accelerate at full 
throttle from 30 to 50 mph, then allow the vehicle to slow to 30 mph 
with the throttle closed. Repeat the procedure 10 or 12 times. This will 
load the piston rings and cause them to seat properly against the 
cylinder walls. Check again for oil and coolant leaks. 
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8 Drive the vehicle gently for the first 500 miles (no sustained high 10 For the next few hundred miles, drive the vehicle normally. Do not 
speeds) and keep a constant check on the oil level. It is not unusual for pamper it or abuse it. 
an engine to use oil during the break-in period. 11 After 2000 miles, change the oil and filter again and consider the 


9 At approximately 500 to 600 miles, change the oil and filter. engine broken in. 


